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Fax INTRODUCTION; 


In which the different opinions about Gravitation 
are ſtated. PA ay 


CHAP. I. 


The propoſition explained, which is the prin 
J ol this Eſſay.- 9. 


5 E II. TE 

2 he ſame #ropeſiion applied to the Sun. —18. 

3 H A P. III. 1 

The ſame applied to the Moon.— 99 . 
CHA P. I. ; 


The ſame principle of an Eflux and Reflux exem- 
"POR" in the arth—48. N 


In which the various 1 of AttraGion ; 
. bulfion are explained on the lame pb. 
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"ok ntrodufion, in adith the di ferent no- 
| tions Y Gravitas on are ene, * 


— 


Tat E 8 Ads the; l _ 91 God; : 
und the Earth is full of his riches. In them 
we have convincing evidence of the al- 


mighty power, wiſdom, and goodneſs of 
Him that formed them; and directs their 
motions. And a ſenſe of theſe perfections 
in the Gxzar CREATOR, has a tendency 
to fill the ſoul with awful oder; ws att 
tude, and loves: [5:ft 009964555 876% 


"Caray LOGY then, (or an acount af the 
e is a very -uſeful ſcrence. And 
they are benefactors to mankind;: who help 
vs fo to yen this book of wo viſible Hea- 

STI? vens; 


% * 
S 
IN . * 
| [ | ] 


5 1 Earth and its productions; as 

diſcover more clearly the divine perfee - 
ions there diſplayed, than we could do 
without their a ſtance. ” 


35 Among. theſe the moſt diſtinguiſhed * 
Sir Tſaac Neuton. He hath traced out an 
- «mniverſat law by which the heavenly orbs 
move round the Sun, and heavy bodies 
fall towards the Earth. This is the law of 
what is called Gravitation, or Ar- 
TRACTION. V 


But it 1 been aſked, What is Sri 
tion; or Attraction? Are theſe cauſes or 
effetts ?: If cauſes, how do they act? If 
effects, how are * W Some 
. chooſe to call them powers. If fo, in what 
bodies do theſe powers dwell? In the bo- 

dies attraQting, or in the bodies attralted? 
An anſwer to theſe queſtions j is he 8 
of the — N 
© By Gravitation is 3 meant, a 
«t; tendency i in any body towards another bo- 
„ dy at a diſtance.* But how is ſuch a ten- 
dency poſſible in a body totally inanimate ? 
If it is moved by ſome viſible agent, ihen 
Gravitation is not N þ —rgrak or quality in- 
herent in the body. it moves in obedi- 
, "nee to a ä command ; this re | 
3 ſenſe 


« . 
£4: 


£ 3 Þ 


| Joke of 1 the —— and this ſenſe, or 
| conſciouſneſs, to be reſiding i in every part 
5 of the body ; \ for every particle RTE 


By Attraction is Wan meant a 
p inherent in bodies, of drawing to- 
wards them other bodies at a diftance.. 
But how can any body act where it is not? 


How can the Sun regulate the motion of | 


the Earth at the diſtance. of ninety-five I 


| millions of miles? and the Georgian Pla- 
net at nineteen ] hundred minen of miles 


diſtance ? 


* 


' Almighty" Power i is TP to any belble 


effect; and Almighty Power is here em- 
ployed: But in > 6 ee courſe of na- 


ture we do not obſerve the power of the 


Almighty acting without the agency of ſe- 

condary cauſes. We have never found,” 
(as one“ well obſerves) * a ſingle inſtance 
| * in the world of an end to be anſwered, 


without a ſuitable mean to accompliſh 


that epd.“ To Divine Agency all muſt 
ultimately be referred; but it is the buſi- 
_ neſs of philoſophy to trace out the inferior 
agents, which SEW 1s gy to . 


If in this enquiry we move e cautiouſly, 


in dependence on * W the 


„„ B 2 TY works 
. bete Leftures. | 


* Sous 
7 


1 4 3 


CR ©. * * - * a ; 
VS $2 R % 3 


works will lead us to _ 8 2 
r0R. But if we raſhly follow vain fancies, 
ef ourſelves or others, we muſt loſe our 
way. Hence,“ (lays the Lord Preſident 
Forbes) ſo many Coſmogonias:; ſo many 
| 8 to ſhew how the various phano- 
4 ne are performed. Some ſet out on 
ypotheſis which time has diſcovered to 
- = abſolutely falſe. Some gave only 
words which had no certain meaning; 
but which the philoſopher and his r 
3 lowers Were perfeAly ſatisfied with.“ 


The antient philoſophers reckoned at- 
traklion among the occult qualities: when they 
called it a native inclination in bodies to 
* De in their proper Aw or place.” 


Copernicus tiles it an endeavour in bo- | 
9 1 to return to * whole, when ſepa- 
rated from it. , 
it Kepler PIETY it to * the magnetic at- 8 
4 tion of the Earth.“ 2 | 


Des 5 fveaks: more  intelligibly HA 
he calls it © an external agency, or impulſe, 
or truſion of ſome ſubtil matter. But 
he becomes as obſcure as the reſt, when 

. be aſcribes this truſion to the rotation of 


©the Earth; hich makes all bodies en- 
* £ deavour 


if 


* tO recede; but they cannot, vocals there 
is no vacuum.“ For in this caſe, all bo- 
dies would be preſſed upwards and downs 
wards; but gravity (in bodies near the. 


EN is always downwards. To n hg Z 


Dr. Halley i is eohtent to Aleribe it to 
#* * agency of the Almighty,” unable to 
diſcover the inferior agents, or ſecondary 
cauſes. So does Dr.  Gravelcnde, Who. 
excludes all other caules-. | 


'Rohault ſays; — : Philoſophers” e 5 
1 ! it poſſible to account for all the 
motions in nature by impulſe alone; for 
* this is the only way that we can conceive 
clearly that one body moves another, 
| 1 by puſtting it: Attraction, ſympathy, anti- 
-* pathy, fear of Vacuum, Ec. are mere chi- 
meras. They ought not to be allowed at 
nt all? ; Syſtem, p. „ 
on chis paſſage Dr. Clark's coats: 
is as follows: Attraction and Jympath and - 
* all occult cauſes, which are ſu ed to 
* ariſe from the ſpecific forms of things, are 
< Juſtly to be rejeded. Yet ſuch attraQtion 
* muſt be allowed as is not the action of 
matter at a diſtance, but the action of EL 
- „ee immaterial cauſe.” 


. 4 2 
. 8 : 1 2 oy Fo Y Fe * 
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Dr. Clark then cites Sir 0784 N ewton 
as ſpeaking thus: Have not the Call 


icles of bodies certain. powers where- 


: by they aft at a diſtance? What 1 call 
* attraton may be performed by impulſe, 


s (not - bodily impulſe) or by ſome. other 


© means unknown to me.” Newton 8 Opt. 


P. 350. 


— 


© To tell us that every 8 of 8 


is endowed with an occult ſpecific quality, 


« by which it acts, and produces manifeſt 


« efteQs, is to tell us nothing. But to de- 


rive two or three general principles of 
motion from phenomena, would be a 
© very. great ſtep to philoſophy, though. the 


7 C cauſes of theſe principles were not at all 
'+ diſcovered. And therefore 1 ſcruple not 
to propoſe the principles of motion above 
mentioned, they being of very general 
extent; and leave their cauſes to be 


found out. "16 ibid. 


M by. aclłing at a diflance Sir Ifzac New. 
ton means atling without impulſe, it will not 
be eaſy to vindicate him from the cenfure 
he caſts on others that talk of occult quali- 
ties. By acting at a diſtance we might ſup- 
poſe he means 2 communicated from 


a diſtance (as we ſay a gun kills at a diſ- 
3 he adds not . 1 1 


* 


| By: this- expreſſion, and his adding the 


words, or by ſome other means to me unknown 


—he appears diffatisfied with his diſcove- 


ries on this ſubject. 


* effential quality of matter. But this Sir 


 Haac Newton diſclaims, on account of the 
_ pernicious conſequences; which ſome phi- 
loſophers drew from it. He makes him- 


- ſelf a nearer approach to what is probably 
the truth, when he ſhews, that there is in 
nature a medium vaſtly more ſubtil than 
air; by which light is reflected and found 


*© communicated; and which he ſuppoſes 


© may be more rare towards the Sun, and 


* cauſe gravitation- by preſſing towards it. 
If,“ ſays he; the elaſtic force of this me- 
dium be exceeding great, it may ſuffice 


to impel bodies towards the rarer parts 
by what we call gravity.* And this elaſ- 
ticity he proves to be exceeding great by 
its vibrations in ſound and light. 5 
I beſe diſcoveries are very ingenious, 


Dr. Cotes thinks gravity *a primary 


— 


but were not ſatisfactory to that great man 


himſelf. Therefore in his later writings 
he does not mean by attradtion any power 


or cauſe at all; but an effef? of ſome un- 
known power.“ Nat. Prin. Math. Lib. 
jap. 3. 1 
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| Containing the reti. hon whith is the jt : 
| of this inquiry, with the  infance Y a 
burning Jane. EY. | 


. = % * 


SIR Ifaac 3 ſeems to have diſco- 
nvered, in the elaſtic force of the ætherial 
fluid, and the greater rarity towards the 
Sun, a ſufficient cauſe of conſtant preſſure 
tio conſtitute a centripetal force; but he 
A had not diſcovered how the æther, thus 

accumulated toward the Sun; could be 
FF diſperſed again: ſo as to conſtitute a con- 
ſtant rotation Or centrifugal! and. e 8 — 
1 tal * 3 e 


= This is the e Gehn of the ER in- 
FF quiry; in which it is not meant to oppoſe 
any part of his ſyſtem; but to eſtabliſh and 

= compleatit, by . _ Muſtrativ the - 
, Ws. propoſition : . 
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There is in the Sun and planets, the 

„Earth, and probably all the parts of it, 
«+ (while in their natural ſtate) a power or 

„principle, by which they emit conti- 


* nually, and receive or abſorb a pro- 
portional quantity of fluid matter: by 
5 which efflux and reflux their being is 
| - * preſerved, and their various motions and 
5 2 operations — 


This active principle i is Hire, hien per- 


vades all nature, either in a latent or per- 


ceivable ſtate. And where it is thus aktive, 5 
it ſtrikes different ſenſes, being ſeen in 


light, or felt in heat, or both ſeen and felt 


in 3 


or common candle i may be ſeen 


2 the A lamp or comr of two miles. But where- 


ever it can be ſeen, there are a quantity 

of rays ſufficient to paint the image of the 
lamp on the optick nerve. And as we ap- 
proach the lamp the rays (or corpuſcules 


of matter iſſuing from the flame) grow 


denſer, inverſely as the ET of the dil- 


5 * 


Here 


"£4 ; +: 1 0 
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Hoe: then is 1 of light iſſuing = 
Hot a common candle of four miles din- 
meter, of different denſity; but in the 
leaſt denſe part ſufficient to fill this large 
ſpace with rays of light, ſo far that a nee- 
dle's point cannot be placed without be- 

ing covered with ſo many of them as are 
ſufficient to cauſe viſtion: for the candle 
may be ſeen through a hole one fiftietn 
of an inch in diameter. And this vaſt 
ſphere of light is renewed every inſtant: 

by computation two hundred thouſand 
times in every ſecond of time: ſuppoſing it 
flies as ſwiftly as the light of the Sun. 


"To ſupply this large expence 0 light, 5 
we are told by them that have made the 
experiment, that a common candle con- 
ſumes a gallon of atmoſpherical-air in a 
minute: that is, a gallon of air is every mi- 
nute ſo changed, by the burning of the can---- 
dle, as to produce rays of light ſufficient : 
to All a el four miles 1 in e N 8 
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The fame propoſition applied to the gen 


3 


F ROM a common lamp on Earth let us 
aſcend to the great lamp of Heaven, the 
Sun. : * e 1 


Here we have an immenſe body, diffuſ- 

ing every inſtant its light to an immenſe 

diſtance. In ſeven or eight minutes the 
Sun pours forth a ſphere of light reaching 
to the Earth, and in a few minutes more 
to the newly diſcovered planet. 


But this is not the extent of the ſolar 
light. Wherever the Sun can be ſeen by 
the beſt eye, with the help of the beſt glaſs 

that can be formed, thither (at _ muſt 
his light extend. If, as is generally and 
2 with good reaſon believed, the fixed ſtars 


are ſuns, our Sun (being of the ſame na- 


ture) muſt be viſible as far as they are 
Teen, If his ſize and brightneſs are equal 
133 | + ” 8 | | to 
1 


— o 
: C I 
1} | : 1 LOWED 
* KF | 4 - . o 
55 vs — Is g IM 
\ 


to the fize and brightneſs of a ſtar of the 
third or fourth magnitude, his light muſt 
reach to, at leaſt, one half of 124 fixed 
ſtars diſcovered by. Mr. Herſchell ; and 

ho far that 1 is I leave him to compute. | FEE > 


| How ſhall this vaſt expence of light be 
recruited? Here the burning lamp may 
diret᷑t us. It is a ſun in miniature. The boc 
of the Sun correſponds to that ſmall flame; 

the diſtance of the fixed ſtars to the ſphere 
four miles in diameter; the ſolar rays te 
the light of the lamp; and the =therial 
reflux to the part of the atmoſpherical air 
neceſſary to feed the flame. Æther (that 
elaſtick medium of Sir Iſaac Newton, and 
fubtil matter of Des Cartes, and perhaps 
what Dr. Clark meant by his immaterial 
body capable of impulſe by truſion) is but 
a Pee air, as the ſolar light is a purer fire. 


Here then we 8 a ſolar efflux and re- 
flux, correſponding and proportioned to 
each other; meeting yet not interfering, as 
che effluent light and refluent air of a com- 
mon lamp. Here (in this ætherial reflux) 
is that centripetal power, ſo much ſought 
after by the Great Philoſopher; and which 
he believed equal to the. effect; but had 
not diſcovered any conſtant cauſe to pro- 
duce its continual direction towards the 


f 1 


4 
Sun, ; 
4 


” L 1 : * % 4 
g F * > 6 1] 
. 


Sin, the want of which Gifeovery has been 
ſupplied by the word attraftion. Here too 
(in the emanation of the ſolar rays) we. 


dave a direct centrifugal force counterbal- 
lancing the other; which that great man 
ſupplied from the direction originally im- 
preſſed on the planet, * 25 hand hg the 
Abg. | 


, 


In order-to examine this important ſub⸗ 


jekt diſtinctly, and ſhew not only the poſ- 
Hibility, but great probability. of it; that 
all the planets are kept and moved in their 
* orbits by this conſtant efflux of light, and 
* reflux of an ætherial fluid to reſtore the 


equilibrium. It will be neceffary to eſ- 


timate firſt; the acting power, ſecondly, the 
ect to be produced, thirdly, the applica- 


tron of the power to the object, and then 


 ſhew how far this theory T with . 
acknowledged fats. 


The acting power in the. © cenviſiga : 
faves is the ſolar rays. . 


That theſe have a ecnfifizradle impetus 3 


may be known from our own experience. 


When the Sun's rays fall on the ſkin, and 
eſpecially when they ſtrike the eye, we 
el the ſtroke very ſenſibly, when the 
tender parts are not ſkreened: for which 

hy kind 


— 3 
7 3 , 


8 15 | | 2 


kind office the eyclids are ws by the 


wiſe and Ae A CREATOR. 1 


The reality and degree of this power is 7 
further aſcertained by a variety of experi- 
ments. All theſe are limited to the ſurface 
bf the Earth, but we ſhall hereafter ſee 
reaſons to conclude that the ſolar rays per- 
vade the whole body of the Earth and other 
planets, and in 185 way exert their won- 
derful efficacy, in guiding the heavenly 

bodies, and various other operations; as 
the moſt aQive en in nature. | 


; What is VE ſaid of the rays M's licks 
_ conſidered as the ne force, keep- 
ing the planets at a due diſtance from the 
Sun, is equally applicable to the =therial 
reflux acting as the centripetal power, by 
preſſing towards the Sun. In faQ this 
ztherial reflux which moves towards the 
Sun (correſponding to the pure or inflam- 
mable air ſpoken of as ruſhing into the 
burning lamp) may be the ſame luminous 
fluid that iſſues from the Sun; now diveſt- 
_edof its light and heat, but retaining its 
ſubtil penetrating nature. It may be the 
Jame, (or an equivalent) elaſtick fluid, re- 
ſtoring by its elaſticity the equilibrium, de- 


ſtroyed by the conſtant emanation of che 
ſolar rays, 


„ II. From 0 


Co 


II. From this 1 view of the power let us 
prceced to examine the effef to be pro- 
duced; that we may judge whether the 


former is que! to the latter. . 


This effect is che motion of the planet 
in its orbit. And what obſtacle is there 
to this motion? The vis inertiæ in bodies 
near the Earth is conſiderable indeed, and 
3 owing | to a cauſe we ſhall hereafter inquire 
into. But in the heavenly bodies this re- 
fiſtance is merely imaginary. A perſon of 
Judgment and penetration (though accuf- 

tomed to the old phraſeology of attraction) 
owned very candidly, that if the planets 
moved in empty ſpace, (in vacuo) a man's 
hand would be ſufficient to move the larg- 
eſt of them; and for this plain reaſon, be- - 
cauſe there would be no reſiſtance. 


But the planets (it is e Möwen) 
do not move in empty ſpace. The vaſt 
regions of the viſibſe Heavens are not un- 
occupied. We ſee there light diffuſed 
throughout; and probably there are many 
other bodies of a ſubtil nature. The, 
© compoſe what is ſtiled the ether or etherial 
ud; which in ſubtilty may as far exceed 
our atmoſphere, as this does” the ocean; 
or as much as this laſt in OY comes 
hott of the Earth, 4 | 
a vet 


— 


4 * 1 
Aa though the æther be extremely dub 


HF tk ſome ance it muſt make to [Gi 1k 


moving with ſo ſwift a motion as the pla- 
nets, and of ſo large a ſize. And this re- 


ſiſtance (and this only) is the obſtacle to 
be removed by. the impelling powers, of 2 


the ſolar efflux and ætherial reflux, im- 


pin gin gon differe nt ſides. 
' Fs . 
bo” oh 5 
© =p * I 


1 It is generally n (and ei great 
1 — that all the planets were originally 
moved by the hand of Him that formed 


1 them, giving them a proper direction and 


proper Torce, which together ſhape the or- 


bit in e they move. But they are 
kept in their orbits (inſtead of going off in 


; a direct line) by the combined powers of 
the folar rays and ztherial reflux. Theſe 


ſubordinate agents keep the planet in a 
curve and impel it round the Sun. And 
vhen we conſider the number and velocity 
of the ſolar rays (conſtituting the centrifu- 
gal force;) and the correſponding force 
of the refluent ether, ſupplying the vacu- 
= ity occaſioned: by the. emiſſion of the ſolar 
= rays (which reflux is the centripetal force; 
and when ve compare theſe forces with the 


extreme ſubtilty of the æther in which the 
# planets move, There is no reaſon to ſuſ- 
X pet that theſe united powers are not fully 
oF (PREY to the effect EDIT, to them; 
1 T0 tha 


E 0 1 


3 thats, the regulation of the m 
in its orbit, with a velocity proportioned to 

che moving powers, and the * of 
the medium. e | 


* 
* 


But it ſhould never het forgotten, ns 
the original and continual Agent is Gov: 
himſelf. Theſe centrifugal and centripetal 
powers ſo wiſely contrived, are but the 
fingers of the Almighty ; by which He ſuſ- 
tains and guides the work of his hands? 
and without whoſe continual help, all life 
and motion in Heaven and Earth, are as 
impoffible, as it was, by any power in the 
creature, to produce life and motion at 


the rſt. 


| III. But though the power bei in rfelf h 
adcquate to the effect to be produced; it 
is neceſſary to be further aſſured of the 
application of the power to the object: that 
it reaches ce body in a manner and direc- 
tion proper to produce the effect. se 


That the ſolar rays reach . Earth we 
658 ocular proof, but it is not ſo clear 
that they penetrate the Earth, ſo as to- 
reach every particle of matter contained in 
it. It has been ſaid; No rays penetrate 
* far below the ſurface that we know of.” 
And © Few bodies afford a x paffage to the 
5 "me of light. 1 In 


72 1 » 2 k * 1 # 
. 2 : * 
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In anſwer to theſe objeRions (which 
may be very generally made) it may be 
obſerved in the firſt place, that if the ſolar 

rays do penetrate, it will be impoſſible to 
fee aL Nay do fo. Our not ſeeing them 

therefore in the bowels of the Earth is no 

proof that they are not there. 


* 


Blut the ſolar. rays are diſcoverable not 
only by their light, but by their heat: the 
Sun being, in the opinion of the beſt phi- 
loſophers, the ſole fountain of light and 
heat. It will hence follow that where there 
is heat or light, thither the Sun's rays pe- 
netrate. But there is a degree of heat in 
the loweſt parts of the Earth that have yet 
been diſcoyered, and: there is no reaſon to 
ſuſpeR but a like heat pervades the whole. 
Of courſe the ſolar rays (as warm though 
25 luminous) pervade every part of the 
arch allo. 5 5 


But let us attend to actual obſervation 
| fo far as that can be obtained, with reſpect 

to the minutenes of the ſolar rays, the po- 

rofity of the Earth, and the — proofs 
of their — ß ]˙»' TI - 


We are told by an accurate Collector of 
Philoſophical diſcoveries, that * the focus 
ok a burning mirror, which augments tie 


_ * denſity. 
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© denſity of the. Sun's rays upwards of three 


© thouſand times, may be received in the 


bodies of glaſs and water without produc-. 
b ing any viſible effect. Ss far are the 


particles of thoſe ſubſtances from imped- 
ing the paſſage of light.” Nicholſon”: Ss In- 
troduction to Natural Philoſophy. ali 


If the rays of light are ſo ſmall that ws 
penetrate the pores of glaſs even when 
multiplied three thoufand times, can it be 
poſſible that the Earth or any part of it 
can, obſtruQ their entrance, in the ſtate. 
they reach the Earth, when they are three 
thouſand times leſs compa ; and of courſe. 


meet with a proportional leſs obſtruQtion. ; 


But i it may be ſaid, the Earth ! is not ſo 


porous as glaſs. The difference is not 
great, as appears from their reſpettive 
x weight: but the pores of the Earth are not 


in ſo ſtrait, a direction as thoſe of glaſs or 
clear water. This circumſtance makes a 
difference with reſpe@ to viſion; for to 
produce this a pencil of rays muſt return 
from the object to the eye. It makes a 
difference alſo with reſpe& to penetrating. 
The focal rays of the burning glaſs, ob- 


_ſtrufted by the winding poroſity of the Earth 


and all opaque bodies burſt through with 


violence, and conſume Win the ſtrongeſt 
= frre 


Are we are Ne with But 5 nce < the. 
rays, as they fall on the Earth, diſcover 
no. ſuch effect; we may well conclude 
from comparing their extreme minuteneſs 
vith the poroſity of the Earth, that they 
prong. the whole with eaſe. Indeed it 
1s aſtoniſhing to conſider how great this po- 
rolity of the Earth, and all. bodies, -has 
been found to be. The Author laſt cited 
Jays, that It is probable that the real mat- 
ter in a ſmall piece of glaſs,” (and of 
.courſe in any other body of the ſame ſize 
and weight) * may bear aleſs proportion to 


* its bulk, than that bulk does to the whole 
Earth.. | 


Aſter dh it may well be aſked, What is 

there to hinder the rays of light from 
.penetrating every part of the Earth? 
Theſe, by reaſon of their extreme minute- 
_ nels, their velocity, and conſtant impulſe 
muſt pervade the Earth, (and by parity of 
reaſon the other planets) more eaſily than 
water penetrates a ſieve, or fills a ſponge : 
more caſily than air flies through a foreſt, 

yet ſtriking every tree and every leaf in it. 
In fact, no particle of matter can eſcape 

their conſtant impulſe. And the particles 
of refluent æther (which ee the 
centripetal power in the ſyſtem meant to 


be 


n and active. 


real fact. Which coinc 
ing and fakts, is the * e of the 
truth of any ſyſtem. 


* = 4 a 
r 6 
' * w_ 4 


[RE NENT 


"EO IN Ws ove —— 


hs 


* 1 J 
be eſtabliſhed) are e probably equally bene. 


The effect of theſe ___ powers SY 


1 that the planets ſhall all move with velo- 
city proportioned, not to their ſurfaces, but 
to the quantity of matter contained in them, 


{except fo far as they are affected by their 


| different diſtances from the Sun) for. every 


article is impelled. And this conſe- 


quence, which follows ſo topo acag; from 
the preſent hypotheſis, has been 


emon- 


ftrated, by the Great Ae to be the 


ence, of reaſon- 


IV. By theſe centripetal ind centrifu- 5 


| 1 forces, balancing each other, the pla- 


net 1s prevented from flying off from the 
Sun, or falling into it. But how is it mov- 


ed at all? or kept in motion by overcom- 


ing the reſiſting medium? 


It was doubtleſs moved at firſt by * 


band of H1m that formed it, in a - SY 
tion, and a degree of force, exatlly ſuita- 
ble to their contracting powers, and proper 
to keep it in its intended orbit. And for 
this continued preſervation the powers 
2 themſelves are wonderfully adapted. 


The 


L 8 3 
The two powers are a but they FAY 


” "not ſtrike the planet in directions exact 


oppoſite. The centripetal reflux moves di- 
.reQly towards the Sun; but the centrifugal 
rays in an inclined direction. This is ow- 
ing to the Sun's motion round his axis 
from Eaſt to Weſt, in twenty-five: days 
and fix hours. Of courſe the rays emitted 
by him do not fall perpendicularly. on 
the planet, but in a direction inelined to- 
varqds the Eaſt. This is ſimilar to the direc- 
tion of a ball ſhot perpendicularly upward 
from the deck, or at a right angle from the 
ſide of a ſhip under ſail. It partakes of the 


motion of the ſhip, and of che direction in 


which the piece is pointed; and that ac- 
e to their reſpective velocities, 


The conſequenee of this inclined Gires⸗ 
tion of the centrifugal force will be, that 
(while the centripetal reflux ſtriking exattly 
that fide of the planet which is fartheſt 
from the Sun, moves it towards him with 
its whole impetus) the centrifugal power 
falls obliquely ; in a line combined of two 
directions: of which one is ſtrait on from 
the Sun, the other inclined eaſtward. Of 
- courſe the planet will be moved forward 

in its orbit by 0 much of the centrifugal 
5 , 


— 


* — * 


Impulſe, as this in its direQtion deviates 
from a perpendicular on the SHR. Je > 


Hence it ariſes that though the two pow- 
ers be equal in themſelves, yet one coming 
in a ſtrait direction, the other inclined to- 
wards the Eaſt; the centrifugal force does 
not operate 0 ſtrongly in keeping off the 
planet, as the centripetal power in im- 
pelling it to the Sun. And the conſe- 
quence would be that the planet would by 
degrees fall into the Sun. "Pere this is pre- 
vented by the original impulſe from the 
CREA TOoR's hand. This has been eſteem- 
ed by Philoſophers as a ſufficient balance 
to the centripetal force of attraQtion ; and 
forming in conjunction with it the planet he 
orbit. It may therefore certainly be ad- 
mitted for our preſent purpoſe ; as ade- 
quate to the regulation of the difference 
between the centripetal power of that part 
of the æther that preſſes towards the Sun, 
and the centrifugal force of the ſolar rays. 


V. Another Hrcquſtarics proving this 
y ſtem to be agreeable to a phænomenon 
very accurately traced by Str Iſaac New- 
ton, but the cauſe of Which he expreſsly 
eft to others to diſcover, 'is this: The 
ſolar rays continually diverging muſt be- 
come weaker in their effect, as they go 

n further 8 
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farther from the Sun; and that in a ratio 
© inverſely proportioned to the ſquares of 
© their diſtances.* In this proportion there- 
fore will planets at different diſtances from 
the Sun be impelled by the ſolar rays; ex- 

cept ſo far as depends on their different : 
ee 


The ſame vill be the call with: reſp ect 
to the centripetal power of the reflux. "Ab 
this preſſes towards the Sun in converging 
rays. Thoſe, coming from immenſe diſ- 
tances, but directed to one point, the Sun; 
muſt be in proportion to the diverging rays 
of the Sun, in every diſtance from 1t. 
Hence it is that theſe two powers are ſo 
nicely balanced at every diſtance, ana 
their joint effect on different planets at 
different. diſtances muſt correſpond to the 
| {quares of the diſtances. 5 


When an effect fo long and ſo univer- 
lally admitted, as founded on experience, 
follows ſo neceſſarily from a given cauſe ; 

there is all the reaſon, that the cafe will 
5 admit, to en that to be the ae cauſe. 


| To this account of the vlar rays 400 re- 
fluent æther, jointly cauſing the weight or 
gravity of all bodies on or near the Earth, 
it 125 be objeficd, that the cauſe dees 
= C not 
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not exactly correſpond to the - effeR. 
* The ſolar rays' {it may be ſaid)-* deſcend 
* perpendicularly on that fide- of the Earth 
* only which 1s neareſt to the Sun. On 
other parts they fall obliquely, and one 
* half of the globe they do not reach at all. 
Of courſe if theſe were the cauſe of gra- 
* vity, the weight of bodies would vary in 
proportion 10 the denſity of the ſolar 
* rays; and on a great part of the Earth 
< bodies would have no weight at all. 


| This objeddion is plauſible and nothing 
more. For | | | 


* e ele rays are not the oh 
cauſe of gravity ; but with them are joine 
in producing this great effect, the ætherial 
reflux towards the Sun, and alſo the rays 
from the Moon and other bodies: (as will 
be ſhewn hereafter) eſpecially the conſtant 
l impulſe of the fed ſtars. | 


11. When the rays (of the Sun and 
Moon and other bodies) reach the atmoſ- 
phere, they are all _— and thus in- 
clined to a perpendicular towards the 
Earth; by which means the effect is 
nearly the ſame as if they fell perpendicu- 
larly at firſt. And beſides refraction the 
Great Philoſopher aioon ere another 
| change 
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Change in the rays when they reached a 
denſer medium, which he calls inflection, 

their being bent by the reaction of bodies 
which they touched; or even without 
touching them, as 1s the caſe in reflection. 

By theſe the atmoſphere ſeems caſculated 
to guide the rays of ne Sun and other | 
bodies to the Earth. 


And here we have freſh cauſe to adore 
the Divine Wiſdom, in the final cauſe or 
end effected by theſe properties, refrac- 
tion and inflettion. By means of theſe, 
the rays that enter the atmoſphere in ſuch 
a direttion as (if continued) would carry 
them wide of the Earth, ſo as never to 
reach it, are refradted and inflected in dif- 

8 ferent degrees; according to the denſity 
of thoſe parts of the atmoſphere through 
| which they paſs, and probably according 
td to ihe ſize of the particles in the rays them- 
ſelves: For the ſeven colours are all re- 
fracted in different degrees. By this won- 
derful proviſion, the rays fall with an im- 
pulſe cauſing gravity on thoſe parts of the 
Earth where, by the different refraQtions 
and infleftions, they do not cauſe light. 
And thus is anſwered that wonderful pur- 
poſe of fixing all bodies, to the ſpheres to 
which they belong, by a chain ſtrong in 
to their quantities of matter. 


C2 : * 


L I 
By this the atmoſphere and waters are kept 
from being thrown off by the Earth's diurnal 
motion. By this all bodies preſerve their 
reſpedtive gravities, aſcertained and diſ- 
 tinguiſhed in a way wonderfully ſuited to 
the « conveniencies of life. 
In the ſame manner is produced the 
phenomenon of the tides, partly by the 
 Jolar- rays, but chiefly by thoſe of the 
Moon; by reaſon of her being much nearer 
the Earth; and therefore (except in arti- 
cles of heat and illumination) * with 
more Power than the Tun, 


RT 8 


of the Moon's: power over the ſeas we 
ſhall ſay ſomething more hereafter: at pre- 
ſent, confining our remarks chiefly to the 
Sun's rays, from the foregoing theory the 
following effects may be expeaed : 


I. The Sun will aQ on the waters on 
the Earth with an impulſe ſimilar to that 
with which it e other bodies. | 


II. When waters are equally preſſed 
Wi preſerve a level; but where they are 

leſs preſſed they will riſe higher, where 

more preſſed they will ſink lower, accord- 
- ing to che different degrees of preſſure. 
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905 the parts of the Farth neareſt 
the Sun, the rays falling denſer and unin- 
terrupted, and in a direction entirely per- 
pendicular, the waters will be kept down: 
partly by the impelling rays, and partly by 
the atmoſphere impelle by them. On 
other parts leſs preſſed, they will riſe. 


IV. In every part of the Earth this 
variation of greateft and leaſt preſſure 
changing round in every diurnal revolu- 
tion will produce high water, and low 
water alternately, once in twenty-four 
hours: ſo far as the tides depend: om the 

Sun. 


V. The =therial reflux. towards the 
Sun (always equal to the efflux and acting 
on the oppoſite part of the Earth) will pro- 
duce exactly the ſame effect as the efflux, 

chat is another change of high and low wa- 
ter again, in the ſame ſpace of time. 


VI. The Moon afts on the ſame prin- 
ciple, but with more force. When, as at 
New Moon, the Sun and Moon at together 
the effect is greateſt, producing a ſpring tide. 
When, as at Full Moon, the Moon acts with 
che refluent æther, the effect is the ſame. 
When, at the Quarters, the two luminaries 
counteratt each other, the effect is in pro- 
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. 
Portion to the Moon” 's power above tha of oy 
the Sun. | $27 


| With reſpet to the time when the effect 
is produced they that aſcribe it to attrac- 
tion obſerve that © the time of high water is 
* not preciſely the time of the Moon's com- 
ing to the meridian, but about an hour 
or two after. And of the ſpring tides 
they obſerve, that © they do not happen 
directly on the new and full Moons, but 

rather a day or two after; when the ac- 
tion of the Sun and Moon have conſpired 
t together a conſiderable time.“ 


Now according to the preſent theory of 
impulſe inſtead of attradtion, low water is 
the effect produced. And at what diſtance 
of time this effect will take place, after the 
cauſe begins to operate in full force, can be 
known only from obſervation. The real 
cauſe of impulſe will probably operate fix 
hours after the imaginary cauſe of attrac- 
tion was ſuppoſed to act; this being oe 
time between high and low water. 


Wo 


No notice has yet b&en taken of the aL 
ah! motion of the Earth and other pla- 
nets round their axis. 


"TH Abtten has been petty; 200 
jutth, "aRerive to the hand of 8 C 


ATOR. 
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rom; Aut if che planets Moved v. 
cuum, the original motion muſt have con- 
tinued; as it could meet with no obſtruc- 
tion. But they do not move in & vacuum. 

Light, we ſee, is diffuſed over the vaſt 
ſpaces in which the planets move, and the 
more diſtant regions between the fixed 
ſtars. But light | is- itſelf a body, having 
other qualities beſides that of being lumi- 
nous; It has been ſhewn to be capable of 
giving an impulſe; and of courſe of giving 
_ obſtrution. And from that fullneſs, | 
which -occupies all ſpaces, that we are 
_ acquainted with, we may fairly conclude. 
. with the greateſt philoſophers, that the ether. 
is fürniſhed with other bodies beſides light: 
though we have no other means of being 
ſatisfied of this truth, bur that' of rationat- 
deduttion,. 


It may Wer be aſked; What i is it that : 
enables the planet, revolving on its axis; 
to overcome the reſiſtance of the medium, 
to this diurnal motion? The anſwer, is— 
This very reſiſting medium, in conſe. 
quence of the annual motion of the planet 
in its orbit, continues this diurnal motion 


which otherwiſe: It would en. 


If a body is floating down a fiream; and⸗ | 


impelled by the wind more ſtrongly on one 
C4 gde 


- 


[rm I 


| ide than on the other; ſo as to ' cauſe the 
Hoating body to preſs againſt the water 
more ſtrongly on *the leeward fide, than 
on that on which the wind blows, the effect 
will be that the floating body vill turn 
round itfelf. This is exactly the caſe of 
the planet in its annual and diurnal mo- 
tions. The planet is the floating body or 
object impelled. The centrifugal efflux 
and centripetal reflux combined are the 
wind or impelling power. The ther, be- 
ing, in proportion to its denſity, impelled 
itſelf by theſe combined powers, anſwers 
to the deſcending ſtream of water. But 
this fame æther moving, with leſs velocity 
than the planet, in proportion as its parti- 
cles of matter are fewer, in the ſame ſpace 
than thoſe of the planet. —In this reſpett 
the æther is the reſiſting medium. So the 
| _ deſcending ſtream, in which a body floats 
_ faſter than the water moves, is both a re- 
ues medium and aſbſting e 
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2 in the ſuppoſed caſe. of a bugyant 
= ſwimming in a ſtream, one ſide (that 
next the right hand bank) being impelled 
more ſtrongly by the. wind preſſes on the 
water neareſt the left bank, and being kept 
by its original direction from touching the 
more, wilt by this fide preſſure be turned 
round itſelf— S0 che planet, (preſſed more 
| powerſully 


* Mn here denotes, not the ackoriat reflux, but the. 
- whole of that fluid in which the planets move. | 
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om by the direct e hag by- 
the indirett centrifugalforce, and being kept- 
from falling towards the ſun by the direc-- 
tion, ina tangent to the orbit, originally, 
given) will, by this preſſure againſt that 
part of the reſiſting medium which is near-- 
eſt the Sun, be turned round itſelf in a di- 
_ reQtion correſponding to its annual mo- 


tion: that 1 is, from Weſt to Eaſt, 


I. 


This aprexplain to us the reaſon 9 J 
the planets (both primary and ſecondary)- 
move in the ſame dire&ion from Weſt t to 
Eaſt. The combined impelling powers (by. 
reaſon of the Sun's motion round its axis), 
move in this direction every body on- 
which they fall. with a+ ſufficient impętus. 
Even the medium itſelf will be moved : 
the ſame way, but very gently; in propor- 
tion as its denſity is lels than that of the 
planet If it were poſſible that the hea-, 
venly bodies could be moved by attrac- 
tion, this might be in very different direc- 
tions, from the Eaſt as well. as from the- 
| Weſt. But. as they all move in the ſame 
direction; this ſeems to ſuppoſe ſome powers 
univerſally operating. As a cauſe is aſſign- 
ed equal to the effect; ſo it feems fair to 
conclude it is.the right cauſe ; eſpecially as 
we ſee the ſame correſpondence between 


cauſe and. effect in other inſtances, 3 8 
G5: — 


_ tended by an amazing variety, yet har- 


moyed * the — ſource of the celeſ- | 


* 


Der W now contemplate and adore the 
e power and goodneſs of God, diſ- 
played in the viſible Heavens. In them 
Hall He ſet @ tabernacle for the Sun; and 
turns him round on his axis to be the firſt 
great moving power in the ſolar ſyſtem. 


From this centre of motion is poured forth 


a flood of light and heat: by which the 
Planetary worlds and their various inhabi- 
tants are not only enlightened, comforted, 
and quickened into life; but the orbs 
themſelves are guided in the path appointed 
for them. This view of Creation has that 
ſimplicity that charaQerifes all the works 
of Gop; a ſimplicity in the prineiple at- 


— 


-_ and V in the effetts. 


How juſt an emblem then is the San of 
Him chat is the image of the invifeble God, 
the Son of Righteouſneſs ariſen with healing 
under his wings ; thie true Light that enlight- 
eneth every man that cometh into the world: 
the Source of light and life to the moral 
and ſpiritual ren, as s the Sun 1 is tO the 
Nabiral world! 


Beſides the ants there are eber 


bodies within the ſolar ſyſtem, and which 


for that reaſon may be ſuppoſed to be 


tial 


— . 
7 1 —— - | 9 
— 0 : 5 


tial motions. Theſe are the Comets: 
which move in a manner very different 
from the planets ; and, if guided by the 
Sun, it 1 be on a different principle. 
But this is no objection to the principle 
we have been conſidering? as apphed:to the 
planets ; ſo far as it is 9 5 fact 


and N 


The ſame power ade i in a very different 5 
manner on different ſibjeQs, according to 
their different qualities and capacities. 5 
That the Sun hardens clay is no proof that 
it cannot: ſoften wax. If the planets and 
comets differ in their natures, they will be 


differently affocted by. the ſolar rays. 


This different effect on different bodies - 
T the ſame power is very apparent in 
ectrical experiments. Theſe may lead 
us to ſome conception of the operations of 
the ſolar rays on comets, as 0 from 


their effect on. HEPES: 


Th ekiariddns dem td be agreed that 
the Sun is the ſource of the electric fluid; 
that it is diffuſed over all nature; and that 
it is ſeen and felt by means of friction. 
All this is probably true of fire in general. 
Motion cannot create it, bar . x 
* ſo as to become viſible... | 
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Among other appearances in electrical 


* we perceive by the touch and 
fight, a corporeal effluvium emitted * 


and returning to the electric body. 


dis effluvium light bodies paſs and Ro 1 
in contrary directions, at the ſame time. 


We have here a double current in the 


ſame ſpace; like the light iſſuing from, 
and the air ruſhing into, a lamp or com- 


mon fire: or like the ſolar rays and æthe- 


rial reflux paſſing in different direQions, 


without any perceivable interference. 


Nay the ſame bodies go off in the effluent . 


current, and come back again in a con- 
trary direction till touching or coming 


near the electric body they wy off again. 2 


This alternate approach and receſs are 
not only obſervable in light bodies, but in 


ſome of conſiderable ſpecific gravity ; ſuch 


as ſands, which in fact are ſmall ſtones: 


and pendulous metal bodies, in the as 


riment of the ringing bells. 


Some electric powers have taught. us 


ſomething of the properties of the light- 


ning: perhaps others may ſerve as à ſtep to 


catch a glimpſe of the Divine Wiſdom and 


power in the motions of the comets. The 
Sun, and comets, and their varied motions 


in „ N directions, e immenſe... 
ſpaces, 


E 


paces, may bear the ſame relation to one 


another, as the electric globe, the pendu- 


lous metal balls, or floating ſands, and 
their different motions, with different de- 
grees of velocity, in different directions 
men | 


| In its . (or . diſtance 
from the Sun) a comet refembles an elec- 
trified body, when, repelled from the elec- 
trifier, it is ſaid to be loſing its electricity. 
It then begins to return towards the Sun, 
impelled, perhaps, by the refluent æther 
that is the centripetal force of the planets. 
This impelling power growing ſtronger in 
its approach to the Sun increaſes the velo- 
city of the comets, like the increaſed quick- 
neſs of the ſands as they approach the elec- 
tric ball, or tube. When the comet comes 
very near the Sun, it receives an electric 
| ſtroke, which ſends K off with a rapid mo- 

tion, till it reaches its aphelion again. In 
receding thus the comet may be impelled 5 
by the ſolar rays; whoſe force leſſens as the 
ſquares of the diſtances increaſe, till their 
power is ſpent by the refiſtance of the 
=therial medium. 


An this is ſubmitres as what polbiy may | 
be, and fimilar to electrical phenomena. 


| And if any perſon aſks, Why do not the 
3 ſolar 
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solar rays binder | 1 comet from ppresell. 
ing? Gr, Why does not the reſſuent æther 
kinder it from retiring? To theſe quef- 


tions an anſwer will be given, when a fi- 


milar queſtion is explained; Why, in elec- 
trical experiments, do the floating and pen- 
dulous bodies move alternately to and from 
che ſource of the electric fluid, without be- 
ing hindered by the oppoſite. current? 
Here are facts that bear a reſemblance to 
each other, but in both there is a N 


that has not yet been cxptained.. 


char. 


Fhe ſume thebyy applict' to tie Moon. 


 HAvING examined a burning lamp, and 
chen the Sun, to diſcover the principle 
which is the ſubjett of the preſent inquiry ; 
Jet us next deſcend to the Moon ; and fee 
Tf we can there diſcover this power, where- 
"by all bodies throw off a continual ema- 

nation, and receive or abſorb a propor- 
tional quantity of fluid matter: by which 
* efflax and reflux their being is preſerved, 
and their various motions and operations 
performed. 1 

This part of the galt! is more intri- 
cate than any other, and requires' more 
attention to avoid obſcurity : becauſe the 
Moon is to be confidered i in a threefold 
view: : 


1 As a plaiiet, ail as fact the objit or 
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the Earth has been already inveſtigated. 


jet of centripetal- influx. 


be ſeen farther than they; 


© OR. Ns 


FE 


che Sun; in a manner ſimilar to that in 


which "hal connection between the Sun and 


But 

The Moon has another ſource * 
3 of centrifugal and centripetal power, 
and that is the Earth: by which ſhe is 
guided in her monthly courſe, as ſhe is by 
the Sun! in her annual revolution. 


III. At preſent the ts; is: to . con- 


128 as being herſelf a central ſource 


of centrifugal efflux; and the central ob- 
Of courſe in 
this ſection theſe words refer to her as the 


centre of theſe powers: from which the rſt- 


proceeds, and, to which the. other ends, 


I. That the Moon has a great emana- 


tion or. efflux we ſee with our own eyes; 


and this muſt extend as far as ſhe can be- 
ſeen. Now as our moon is N of the 
ſame nature as the other ſatellites, ſhe may 


be ſeen as far as Saturn, or even the Geor- 


gian Planet; for their Moons are viſible. to 
us. Indeed it is probable our Moon may: 
becauſe as ſhe 
is nearer the Sun, the light reflected from 
* is n than the light from them. 


— 


"What 


LI 
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What "A is this large emanation from 


the Moon? Its light is found, by col 
leQting it into the focus of a burning claſs, 
to be a thouſand times leſs denſe than the 
direct rays of the Sun, Watſon's : Eſſays. 
And when thus colleded the lunar rays 
have little or no increaſe of heat. Yet in 
ſome things this lunar emanation has & 
more powerful effett than the rays of the 
Sun. Whence it appears that the Moon 
throws off ſomething more than it receives 
from the Sun. For the ſolar rays; reflett- 
ed from the Moon to the Earth, are weak- 
ened in proportion to the ſquares of ſpaces 
they paſs through. Jn light and heat they 
are weakened even more than in this pro- 
portion. There muſt. therefore be ſome- 
thing more Fan light 1 in che lunar emana- 
tion. 


Indeed the nature and force of the lunar 
* has not been accurately aſcertained. 
The Ancients aſcribed to it more powerful 
_ effeas on the animals and vegetables of the 
Earth than the Moderns will allow. But 
theſe find by experiments that its power is 
very conſiderable. Plants are found to 
flouriſh better when expoſed to the lunar 
rays, fruits ripen, and the fleſh of animals 


putrify faſter in the ſame ſituation. The 


various diſeaſes of the human body bave 
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hw been ſappoled to be influenced by 

the-Moon's age, and one of them takes its 
name from this circumſtance. Though 
much of what has been ſaid on this ſubje& 
may be - conjeQural ; that the beginning, 
erifis, and relapſe in fevers, in ſeveral 
parts: of the ok are influenced by the 


changes of the Moon, ſeems proved be- 
yond all doubt. See Dr. Fackfon's An 


| Dr. Simmons. 


Dr. Mead alſo mentions various diſeaſes 
in which the criſis regularly took place at 
the new or full Moon; ſuch as palſy, hzmor- 
_ rhages, fits, ulcers, aſthma, epilepſy, mad- 
neſs. It is ſaid of Lord Bacon, that he 
n at the time of the ecliples. 1 


This e efflux | is a conſtant emanation 
from the moon in all directions. There is 
alſo a conſtant influx from all parts towards 
the Moon. Theſe two correſpond to the 
centrifugal and centripetal forces of the 
Sun: and the exiſtence of this laſt "ay = 
thus proved. e 88 


As the luder efllux i is ee ſo far! 


and fills fo great a ſphere with a nuid 


proceeding from it, luminous, but of a dif- 
ſerent nature from that emanation which it 
receives from the Sun; the Meon-muſt; 
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E 
in time, have ver exhauſted by ſo pros 
fuſe an effuſion, had not ſome provifion | 
been made to repleniſh 1 it. This proviſion 
is the centripetal influx or reflux of the 
ætherial fluid (or ſuch parts of it as the 
Great Creator has appointed) by which thé 
vacuity cauſed by the emanation is ſup! 
plied, and an equilibrium conſtantly. pre- 
ſerved. aimed 

Theſe two powers (che cefitrifugal ef 
flux from the Moon and the centripetal in. 
flux towards it) produce all the effects; 
which have been aſcribed to the Moon's 
attrattion: in the ſame manner as the fame 
two powers in the Sun have been ſhewn, in 

a plain intelligible ' way, to effect all that 
has been alcribed to the Sun' s attrattion, 


Nox according to Sir Iſaac Newton's 
of the laws of attraction, which 

; confidered as an account of an effect only. 
notof a * is acknowledged to be very 
accurate; as the Earth attracts the Moon, fo 
the Moon attracts the Earth: that is, in words 
expreſſive of conceivable ideas: the Moon 
has a centrifugal and centripetal power 
producing (in its ſphere) effects ſuitable to 
thoſe produced by the fame powers in the 
gun and in the Earth, which effects have 


been called altraftion. Of courſe there 
muſt 


$5.64 FAT 


it iy” 


| muſt be this centripetal Se to * Moon: 
Without this the reſpective ſituations of 
the Earth and the Moon cannot be ac- 
counted . But admitting theſe cauſes, it 
would be expedted ſrom the theory, that 
cheir ſituations would be exactly ſuch as 
| by FRNETEnce, we find they are. 


Whether this centripetal . or re- 
2 towards the Moon, acts on the ſame 
principle as that which feeds the Sun, 
moved by its own elaſtick power to a leſs 
reſiſting medium; or whether it may not 
be on the principle of the electric current; 
or whether theſe may not be united, or 
perhaps the ane; are points not t eakily aſ- 
- certained.. 3 


The exiſtence and power of this lunar 
: reflux appear from the effects produced by 
it in conjunction vith the lunar efflux. 
Theſe (like thoſe of the Sun) may reaſona- 
bly be conſidered as co-operating cauſes 
in producing weight or gravity in the 
Earth's atmoſphere, and all bodies on the 
Earth's ſurface. Theſe alſo may fairly 
be proved to be (in conjunction with ſimi- 
lar powers of the Sun) the cauſes of the 
th and PRO of the tides. 


% 


I. And 


1 


1 And firſt. with t to the weight 
bf heavy bodies and the atmoſphere.— _ 

The lunar efflux, (like that of the Sun) 
impinging on the Earth, and on all things 
on and near, it, muſt have an impelling 
power, in proportion to its own activity, 
and the quantity of matter in the bodies 
on which it falls. And as by that wonder- 
ful alteration of the ſolar rays expreſſed by 
refraQtion, they are all turned towards the 
Earth, a ſimilar effet may well be ſup- 
poſed to be produced in the lunar -efflux. 
By which means it co- operates with that of 


the Sun in producing the weight Le 
1 bodies. 1 80 | 


: I. * But this impulſe of the SER rays 
cannot be exactly the fame at all times and 
in all places: hence ariſes a variation in 
the tides, according as the waters of the 
ſea are impelled more or leſs. 


In that part of the earth which is near- 
eſt the Moon the lunar rays fall direct and 
with undiminiſhed force. Here of courfe 
the waters are kept lower than in thoſe 

parts of the Earth that are more remote; 
and where the lunar rays fall indirealy, 
in conſequence of being refratled on en- 


| GD tering 


See afuller account of the tides in the Appendix. 


| duo es In thoſe parts there- 
fore the waters being leſs preſſed down, it 
will be high, water; while in thoſe parts 
neareſt the Moon where the waters are 
more forcibly preſſed down, it will be low 
water. But as every part of the Earth, 1n 
| thedpace of a day, or one revolution round 
its axis, is thus by turns neareſt to, or 
fartheſt from the Moon; in. this way is 
produced one tide i in every day. 


: With reſpec . other tide, in every 
pwenty-four hours, it is produced in the 
ſame manner by the lunar reflux ; or that 
returning flow of ther towards the Moon, 
by which the general equilibrium is reſ- 
tored. This reflux always acts in a di- 
reftion oppoſite to the efflux, and with 
equal power, It has therefore (on the 
_ oppoſite fide. of the Earth) the ſame effect 
in producing the gravity of. bodies, and 
prefling on the atmoſphere and waters. 
But 3 the waters of the fon. are al- 
Teated principally by the efflux. and reflux 
of the Moon by reaſon of her being near 
the Earth, they are alſo, in an inferior de- 
geree alfefted by the ſolar efflux and re- 
flux; as has. ae been obſerved when 
aki of che powers of che Sun. 


III. 1 
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| 1II. Aron the Sun and Earth 1 
an emanation towards the Moon, as well 
as in all other diredtions; and towards 
each of theſe (as to all other parts) returns 
a reſlux from the Moon. She is alſo im- 
pelled by that general ætherial reflux to- 
wards the Sun. Theſe together conſtitute 
the oppoſite powers by which ſhe is guided 
in her orbit, in the ſame manner as the 
Sun guides all the planets : but with this 
difference, that the Moon has two powers 
that move her, the Sun in her annual, 
the Earth in ber monthly courſe. And 
From their united influence proceeds that 
.gently bending line that marks her path. 
In this are great variations both in direc- 
tion and velocity; but every variation 
flows directly from the impulſe of theſe two 
powers, counterpoiſed by the centrifugal 
force towards them both, and regulated 
by the eaſtern inclination of the centripe- 
tal radii of both, in. conſequence of. their 
motion round their axis : the Sun in 
twenty-five days and ſix hours, the Ha 
in twenty-four hours. | 


CHAT 


Th ſame principle of 4 and reflux 2 
ot n to the Earth. Ian 


3 N G conſidered the — of 
the Sun and Moon, that make it hi ghly 
probable, that They have in them this prin- 
ciple which is the ſubject of the preſent in- 
quiry ; a continual emanation and re flu- 
ent æther, by which: (like the reſpiration 
of animals) their being is preſerved, and 
the operations of moving, or being 1 mov- 
ed, performed; let us inquire whether 
chis ſame principle is to be found in the 
Earil, conſidered as one en 


I. From = air, water, na: fire, in 
the bowels of the Earth, and on its ſurface, 
_ ariſe vapours of infinitely various qualities, 
according to their different bodies, ane 
their different combinations. 


Some part of theſe vapours return 
| N to the Earth! in dews, condenſed 


« 18 


+ a I 
by the cold of nig my Other od of this 
| heterogeneous — aſcend higher, and 
compole the atmoſphere. Here they are 
again ſeparated, after a variety of operat- 
tions, cauſed by the heat of the Sun, the 
activity of the wind, and various other 


powers, ariſing from the different qualities 
of the mixture, „„ 


The water deſcends in rain, unleſs 
changed to ſnow in the clouds, or into hail 
in its deſcent. The air is variouſly. dif- 
perſed, in gentle breezes or violent ſtorms, 
by its own elaſtic: active nature: reſtorin 
the equilibrium, wherever, by differing de- 
ces of heat or cold, or any other cauſe, 
it is deſtroyed. The fire when diſengaged, . 
flies off in lightning, or aſcends more 
gent in the lambent flame of the aurora, 
11 in part joins the ætherial 
fluid, and returns (changed in its proper- 
ties) to the ſolar fountain from whence it 
came: and from whence it comes again, 
compoſing (part at leaſt of) that wbich in 
its emanation is the centrifugal, and its re- 
llux the centripetal power, that guides the 
planetary orhs. From this #therial fire 
too, is probably ſupplied the electric fluid, 
which in a greater or leſs degree, and in 
a great variety of qualities and appearances 
icems to pervade all nature. 


D. By 
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5 theſe various ations dhe -atmoſ- 

s leſs naſe: as the diſtance from 

the Earth increaſes; and where it is ſo far ex - 

panded and diſengaged from grofſer-parts ; 

as to have no ſenfible weight, there it is 
Nan en | 


But part of this emanation From the 
Earth goes more than a few miles from it, 
Which is fuppoſed to be the height of the 
atmoſphere. Going off (like all emana- 
tions) in diverging radii, the firſt great ob- 
jett it meets with is the Moon. The effect 
df this impulſe, and a correſponding re- 
flux, in guiding her in her monthly courſe, 
have been conſidered already. But there 

| malt ur other effects * 


Could we coofule! the inbabifunts of this 
Moon, they would tell us, that the Earth is 
to them a Moon, much larger than the 
Moon appears to us; returning with libe- 

ral increaſe all the benefits received from 
this our neareſt. neighbour. Perhaps they 
cCcbuld tell us much of the effect of this 
great effulgence on their world: with re- 
ſpett to their animals and vegetables, diſ- 

eaſes and tides: ſimilar to the effects of 
the lunar emanation experienced by us. 


FE * 
* * 
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It is more than „ from analogy, 
that -a bright emanation goes from the 
Earth far beyond the Moon; even ſo far 
as the lately diſcovered planet. For this, it 
ſeems, has moons that are viſible on Earth: 
though they refle& leſs of the ſolar light, 
and (being ſecondaries) are probably of 
an inferior magnitude to the Earth. Of 
courſe the Earth can be ſeen as far as they: 
and wherever it can be ſeen it fills the vaſt 
ſphere. It fills, in a ſenſe, but with dif- 
ferent degrees of denſity, gradually: lefſen- 
ing, as the ſquares of the diſtances increaſe, 
from the loweſt part of the atmoſphere - 
beyond the Georgian. Planet. Even at 
this great diſtance the terreſtrial radii are 
ſufficiently denſe to conſtitute viſion, by 
bainting the image of the Earth on che 
optic nerve, or its e branch the 
etina, 


II. As a firſt obj ect of _ Farth's ö 
*manation is the 1 ſo this is the laſt 
body met with, and penetrated by the re- 


luent æther; which conſtituting the cen= 


ripetal power, preſſes the Moon towards 
be Earth; and, if the Moon has ſeas, - 
will raiſe her tides, in the ſame man- 
. the lunar rellux W thofe of: our 
globe. 


e eee | When 
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When this reflux of ether approaches 
the Earth it penetrates and impels the at- 
moſphere; as do the ſolar rays: with 
which as well as the lunar efflux, (and in- 
deed the emanation from every viſible 
ſtar) this æther is now combined. Thus 
impelled towards the Earth, by theſe unit- 
ed powers, the atmoſphere reſiſts the im- 
pulſe by a readtion proportioned to 
the quantity of matter contained in it. 
And hence ariſes its weight or gravity, 
always i in proportion to the particles con- 

tained in any given column, * 
| ni yp nes the barometer, 

The ſame cauſe will produce the ſame 
effet on all bodies on or near the ſurface 
of the Earth. They are all preſſed by 
the impelling æther, and ſolar, lunar, pla- 
netary, and ſtellar rays: this impulſe con- 
ſtitutes their weight or gravity. Without 

this impulſe we cannot ſee any reaſon why 
heavy bodies ſhould fall towards the Earth, 
that is, why they ſhould be heavy at all. 
But by this wonderful power the different 
Planets are kept at a proper diſtance from 
each other, and every thing belonging to 
each of. them -is. confined to its reſpettive 
planet, by a reſtraint more effectual than a 
wall of braſs. Every thing on Earth is 
preſſed towards it in proportion to the 
. iy 


; : Ts 


3 of matter it contains: 748 Joe. long 
fince diſcovered, but the cauſe or e 
e 


1 This ſame principle prevails, and 


(as far as we can ſee) the ſame effects fol- 


low in all the heavenly bodies. They gra- 
vitate (as it is called) according to the 
quantity of matter contained in them. 
And this is moſt probably cauſed by the 
ſame centrifugal and centripetal powers 
that we have been conſidering in the Earth 
and Moon. By this they are both con- 
netted and ſeparated. By this their dif- 
ferent atmoſpheres are preſerved, as ap- 
pendages to the reſpeQive bodies, inſtead 
of being diffipated in their rapid courſe 
round the Sun. By this every part of 
every orb 1 is con ned to the whole. | 


* 


| With reſp ect to their mutual action on 
one end, between the primary and ſe- 
condary planets, what has been ſaid of the 
Earth may. be applied to the former, and 
What has been ſaid of the Moon, to the 
latter: except fo far as a neceſſary dif- 
ference ariſes from their different magyt- 
tudes and 1 | Ls | 
Thus, for inſtance, Jupiter and Saturn 
have Aa greater influence over their ſatel- 
| 2 lites 


| 
| 


I 


lites how the- Earth has over the Moon: 5 


becauſe theſe planets are larger than the 
Earth, and their Moons are more diſtant 


from the Sun than our Moon. The ema- 
nation from any body will of courſe be in 
proportion to its ſize; and the centripe- 
tal reflux will be in proportion to the ema- 
nation: for it is that which ſupplies its 
place, and reſtores an equilibrium. Of 


"courſe the influence of any body vill be 
in proportion to its ſize, including other 
circumſtances. Where theſe are different 
che effect will not always be in * 
t the bulk, 


Iv. If the ſyſtent here maintained be 


true, another circumſtance, that might be 


expelted to follow from it is this: As the 
emanations from the planets extend ſo 
far, in proportion to their ſize and diſ- 
ance ; it might be expected, that when the 


2 1 planets approach each other their 


- motions would be diſturbed. And the ſa- 
 tellites might affect the motions of their 

timarics in fome degree, by their ema- 
ations and reflux. And this appears 


om experience to be the caſe, with re- 
the to both. 


on A 7. * 


O the adh, vegetables, and 9 


AFTER conſidering the Earth as one 
.xohole, let . examine the different bodies 
with which it is furniſhed; and inquire 
whether the principle which is the object of 
our ſearch (an effiuent and refluent current) 
may not be found in different orders of 
animals, v gelables, and minerals. 5 


I. In the animal part of the creation 
every thing perſpires. The groſſer parts 
of their effluvia may be ſeen on the ſkin, 
condenſed from vapour into water by the 
cool air. Where the heat of the animal is 
great, the effluent vapour may be ſeen as a 
cloud riſing above it ;. eſpecially when the 


air is ſo cold as to condenſe | It before: N 
ed. | | 


2 ” qt; 7 


A rarer fluid 7 perhaps the: time's in a 
more expanded ſtate) 1s thrown off to c 
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12 greater diſtance which eſcapes the eye, 
but affes another ſenſe. The ſagacious 
dog winds the game at a diſtance ; and by 


_ uſe learns to diſtinguiſh the different 5 


kinds; nay diſcerns à difference in the 
eflluvia of individuals of the ſame kind. 
This efflux is ſometimes abſorbed by other 
bodies, and that in ſuch plenty as to be 
thrown off continually from them again, 


pf | ſeveral hours after the animal has left the : 


e | 


Whatever n ak b abfors, or be 
foon waſted away. This abſorption is far- 
ther proved by the increaſe of weight, af- 
ter being immerged long in water. In- 
_ deed anatomiſts undertake to ſhew us the 
perſpiring and abſorbing' veſſels: and when 
theſe ceaſe to do- their office, diſeaſes 
quickly follow. And by theſe abſorbing. 
* ae are taken 1 


JI. In the vegetable world alſo life de. 
voy on perſpiration. 5 


Did vegetables not eſpe we mould 4 be 
deprived of their fragrance : and by the 
ſame rule ſhould not have that uſeful 
warning given by the effluvia of noxious 


| herbs. There is perhaps no vegetable but 


_— be ſmelt at Te diſtance, either by 
1 . ourſelves 


F 
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ourſelves or more ſagacious animals. ad 
- courſe they ll throw off an efflux. og we 


Hines dd ſtand in conftaiit need vo a 
ſupply, which is provided for th&m:: The 
Iight'and* warmth; of the ſolar rays, and 
phlogiſtic air? are foundito be neceffary to 

the growth of plants : ſo that they languith - 
aud die, when deptived 81 einher of e 
parte of- their 1 5 


Fat 


And bt y this receiye ihey werd 
again, deprived indeed of its phlogiſton: 
bat by this operation prepared for the ſup- 
port of animal life. While, on the other 
hand, the emanation from animals (and 
even their groſſeſt excrementitious matter 
and the air impregnated” with it) is* by - 
this wonderful intercourſe; between the 
animal and vegetable worlds, the moſt de- 
lion . of the latter. 


1II. 1 be mineral kinadcm alſo has its 
efflux and reflux; a kind of life, as well as 
animals and vegetables, and ſupported by 
the ſame pabulum, the ſolar rays and air: 
at leaſt fuch parts of the air, as are ſuited to 
ine growth and nouriſhment of animals. 


And that theſe in their way perſpire or 
bicathe, e may be convinced by our on 
2 5 5 ſenſes 


LY > 
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ſenſes. They diffuſe an emanation either 
ſulphureous or arſenical; or tainted by 
ſome other prevailing body. Even metals 
throw off an effluvium diſtinguiſhed by the 
ſmell (except perhaps the two that are cha- 
. xaQteriſed as fixt and perfect) by which 
they are waſted and diflolved. But, in 
their natural mineraliſed ſtate, they ſeem 
to have a power of recruiting their ex- 


hauſted ſtrength. By this their life is pre- 


A - 


"ſerved; and they increaſe by a kind of 
_ Vegetation ſuited to their different natures. 
In a word, a kind of life is to be perceived 
in all the works of God, and this life is ſup- 
ported in them all by a communication 
with the Sun, the fountain of all light and 
life; and in a way of reſpiration, by an 
efflux and influx varioufly modified ac- 
_ cording to their various natures 
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accounted for, from the principle that ts 


Fo te view-we have taken of thevas 
rious works of God, and the uniform ap- 
pearance of an adlive principle of cmana- 
tion and influx in chem all; ſo far as they 
are ſubjedt to our examination; we may 
account in a rational, intelligible way, for 
all thoſe phænomena that have been called 
attractions. For this term has been applied 
to many things not yet conſidered ; indeed- 
to all appearances that could not be ac- 


«4 = 


counted for. „„ 


I. The planetary attraction we haye 
conſidered at large: and ſhewn that it may 
reaſonably be conceived to be effected by the 
ſolar rays aQing as a centrifugal-force, and 
balanced by the zther preſſing, towards the = 
Sun, to fupply the vacuity cauſed by ſuch 
a large envfhen of its rays; This refſu- 
5 n ent 
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ent =ther is a direct centripetal power, 
keeping. the planet in its orbit, in conjune- 
tion with the centrifugal rays: while the 
eaſtern direction of the rays (in conſe- 
quence of the Sun's motion round its axis 

impels all the planets from Welt to Eaſt. 
Here is no imaginary power acting at a 
diſtance, wherè it is not; but a plain com- 
bination of adequate cauſes, producing a 
natural effect: under the direction of un- 
W Wiſdom and almighty Power, | 


"II. 4. l ſpecies of nnn of 
which much has been ſaid, and little un- 
derſtood, is the-attration of gravity. This. 
is an. imaginary power, by which all things 
were ſuppoled. to be: drawn towards the 
Earth. But where this power lay, or bow. 
it was exerted; could. Never. be underſtood. 


But the · ſame ſolar rays whith: we know, 
do reach the Earth ;. and for which reaſons. 
have beenalledged to induce a belief, that, 
they penetrate and impel it as a whole. — 
© Theſe rays together with the emanations 
rom the Moon and ſtars, muſt: impel every, 
Part of the Earth, all bodies on ãts ſurface, 
and the atmoſphere. In this impulſe an 
adequate cauſe may be found, for the ten- 
dency of all things: towards the Earth, 
which are near it. Fre particle being. 


5 bn. tt | 
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| impelled,” the preſſure muſt be in pn 

tion to the quantity of maiter, This fol- 

lovs from the theory, and this has bons been 
acknowledged to be the Jobs: 71 


1 third ſpecies of attrattion. has 
been called the attraQion of coheſion. This | 
is the imaginary cauſe that has been aſ- 
ſigned for the coheſion of two bodies, and 
parts of the ſame body. But all this may 
eaſily be ſhewn to be the neceſſary effect 
of the preſſure of the atmoſphere, itſelf 
preſſed by the power that gives it, and all 
things, weight. Indeed by this preſſure 
of the atmoſphere all bodies would be 
compatted to a hardneſs ſuperior to that 
of flint, had they not been expanded 
by the internal air, and fire, whoſe pre- 
ſence ſupports their life. Hence afiſe 
two cauſes of coheſion: the firſt between. 
the particles of the ſame body when the 
internal heat is greatly diminiſhed; the 
ather between any two. bodies whoſe. ſur- ' 
face are ſo applied to each other as to ex, 
clude the atmoſphere from coming be- 
tween them: For then the atmoſpherical ; 
preſſure, being equal on all {des and in - 
all directions, will cauſe them to adkere as 
one body. And. as this adhering (or co- 
beſion) is effected by the atmoſphere, ſo, 
this ** on: the atmoſphere (it has been 
1 endeavoured 


'T 6 J 

4 extdeavoored' to ew) is ovcafiond by 
the combined emanations, from the Sun 
and Moon and other orbs, impelled to- 
wards the Earth, to ſupply the vacuity 


cauſed by the emanations, which ** ſee) 
ariſe ones it. 


* 


| IV. Nearly lates with n at. 
tration of coheſion is that, to which is aſ- 
eribed the a — of fluids in capillary tubes. 
But in this t is no more attraction than 

in the other: it is merely the effect of the 

__ atmoſphericabprefſure, partly excluded. 


If you invert a tea- cup on a ſaucer with- 

Sit any liquid in either, fo that the atmoſ- 
phere has free acceſs between them; you 
may take it up again without any effort, 
more than is neceſſary to bear the weight 
of the cup. But if water is poured into 

the ſaucer ſo as to exclude the atmoſphere, 
you cannot take up the eup, without lift- _ 
ing part of the atmofphere, preſſing on 


ce top, but excluded from the bottom of 


the cup. And as you gently raiſe the cup, 
the water is driven 9 into it by the in⸗ 
cumbent- _ TS - : 


In this uſe the ater: TRY by reaſon 
of the preſſure within the cup being dimi- 


niſned: for by * the cup a little the 
encloſed 


TS. 1 : 


| encloſed air is expanded, * — 
in proportion to its expanſion. If the 
preſſure be diminiſhed by any other means, 
the effect will be the ſame. In capillary 
tubes, in ſponges, ſugar, earth, and the 
like, water riſes above its level on this ſame 
principle. The atmoſphere has free acceſs 
without; but within its acceſs is not ſo free. 
And in this way bogs are formed. on the 
tops of hills, to be the reſervoirs of water 
to ſupply the earth with fprings in d 
ſeaſons. When the moiſture is exhal eo 
and the internal air. weakened; by expand 
ing itſelf to ſupply the place of the aſcend - 
ing moiſture (as in the experiment of the 
tea-cup ;) the water below is preſſed up by 
the atmoſphere as in a lump of ſugar. The 
_ moiſture aſcends becaufe the atmoſpheri- 
cal preſſure bas freer acceſs below than 
* above.” : 


. $ * 


V. Beſides ths differegt Kinds fly at- 
trations already accounted for (on the 
principle of an univerſal efſſux and reſlux) 
there is another ſort which may be diſtin- 
1 by the name of e aitrattion. 


Ttiis ſaid 1 c all matter gravitates, and 
every particle towards every particle; in- 
ſomuch that if the Earth was to be divid- 

W into two parts; * would immedi- 
| ately 


| 
x 
f 
' 
} 
. 
5 
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. 1 
X ately. unite by the power: of aun i a 
ve ſee any part ſeparated from the Earth 


« Immediately falls towards! it. 8 


That all matter in oli . as at 


as the Earth gravitates towards the Sun 
has been admitted, and explained as' the 


effect of centripetal impulſe... And that al 


the bodies on or near the Earth fall to- 
wards it, has been explained by the ſame 


principle; a combined impulſe towards 
the Earth from the ſolar; lunar, planetary, 
and ſtellar: emanations- But that every 
part of matter gravitates towards every 


other part, is a. ny; formed without any. 


_ 


The = -argument tiroughks to prove 
this ſtrange kind of univerſal altraction, is 


that of two corks ſwimming in a baſon of 


water; which n each other and 4 
ſtick" together. B we 
But to whatever Ne CNET is 5 owing it“ 
cannot be to general attraction: and 
that for this plain reaſon; .. If this was the: 


cauſe, it would: operate on 'the corks out 


of the water as well as. in the water, if they 
be at liberty to- move freely. But if 


they be · ſuſpended by a ſtring near each 
other, chere. they continue without. the 
leaſt 


* 


leaſt geren s of mutual attachment, or at- 
traction. wk Cpt; 


If inſtead of "rs Night,” you ſuſpend 
heavy, bodies (ſuch as lead of one pound or 
an hundred weight) the effect is ſtill the 

fame. And thus we ſee the two weights of 

a clock hang very quietly cloſe together, 

without any attempt to make a nearer ap- 
roach. Indeed if it were otherwiſe, there 

could be no ſuch thing as a plumb line. 

When the maſon applies his plumb to. a 

wall, if all bodies attracted in proportion 

to the quantity of matter, the lead would 
be drawn towards the wall, and more 
ſtrongly in proportion to the. ſize of the 
building. The conſequence would be that 
no wall could be perpendicular, but all 
great buildings would be wider at top. 
The uſe of the plumb produces no ſuch 


: effect; therefore : no ſuch cauſe exiſts. 


VI. Gxth' kind of a ſome- 
times mentioned, is that which may be diſ- 
tinguiſhed by the name of central attraflion. 
By this, bodies, on or near the ſurface of 
the Earth, are fuppoſed to be attradted to- 
wards the centre, and, if not prevented 
would fall into it. But this kind of at- 
trattion is ſcarce conſiſtent with that laſt 
mentioned, If all bodies were attracted 
e towards | 
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towards all other: bodies, then all- eould 
not be attrafled towards the centre only. 
If this were the caſe, it would be impoſſible 
to know. it to be lo. = 5D £52 


According to che 1 hich.» we 8 
ſupport, all bodies tend towards the Earth, 
and the impulſe is directed towards eve 
part. If therefore a body were een 
ing towards the centre, its veloeity would 
be lefſened, (fo far as depended on re- 
peated impulſes) becauſe the deeper. it de- 
Tcended, more parts would be left above it. 
Vet, notwithſtanding this diminution of 
the force of the impelling power, the velo- 
| city on the whole would ſtill increaſe, till 
the falling body reached the centre: be- 
cauſe till then more -parts of the Earth 


vould be below than above it. 


el. A 28 ſort of attratlion ER 
been diſtinguiſhed by the name of elective 
attraction. By which is meant ſuch an at- 
tachment between two bodies, as makes 
them unite in a manner different from that 
in which they unite with other bodies; and 
them. ſo as to diffolve one or both of 
them, 


Among Fe effefs . by "Ip 
Pg 121A and influx (or that efflux and re- 


Hux) which is the ſubject of this inquiry, 
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may be. confidered the preſervation, and 
oeccaſionally, the diffolution- of bodies: 
khat is, ſuch a change in their ſtate as is 


worn: to make thong. unite with, and 


N The reg fea of v the exmiaich* is 

ſometimes to keep other bodies at a diſ- 
tance. Thus the Sun exerts his centrifu- 
gal power; and thus many bodies keep off 
water, quickſilver, and other things, wile 


free acceſs, by penetrating, might deſtroy 


them. The effect of the. influx is ſame. 
times the prefervation of the body, and 
| ſometimes its deſtruction: This depends 
on the internal formation of the different 
bodies that approach each. other. Their 
particles and pores are formed to pene- 
trate with more or leſs eafe. And this 
difference in the formation of their inter- 
nal parts occaſions the elective attraftions, 
as the different formation of the external 
parts occalions a difference 1 in the 9 
of 8 e 3 


I. Fbleckrcat attraltiont has been al 
ready N when TIT of the 
1 comets. | 


; * However "Orr ſome off cha dlefirical 
- appearances, are, none of them Prove ſuch 


an en thing. #53 bodies a 
where they are not. The electrical cur- 
rent penetrates bodies with eaſe, and, at 
the ſame time impels. them; as appears from 
the effets, both on the external ſurface 

and internal parts. We perceive alſo a 
current returning to the elcArifying body. 
So chat here we have all that is ſuppoſed, 

as neceſſary, to explain the great phæno- 
mena of the orbs revolving round the Sun, 
and their effects on each other. What we 
"fee jn elettrical experiments may exiſt in 
bother parts of the creation, a Ppepernting 
efflux and reflux. 


"IK, There is one kind of attraQtion 
more which is GEE, mentioned ; that 
1s, the magnetzcal. 


| | Magnetiſm abounds. with 8 pher- 
nomena: but the greateſt wonders are thoſe 
that are added by the ĩmaginations of ingeni- 
| 1 3 men; attempting to account for what 
perhaps, unſearchable. Theſe tell us 
of attractions between all the magnets on 
Earth, and an imaginary loadſtone in, or 


I near, the centre of the Earth. But if theſe 


attraQions are effected by effluvia paſſing 

to and from the centre, this admits the 
| poſſibility. of ſuch penetrating, impelling 
i al as ye h: ve * If this be 
an 


A 


A 


an attraftion lh communication, it is 
an effect without a cauſe. 


wy 


"xp tells us that the magnetical. 
effluvia will penetrate with efflux and re- 
flux ſimilar to that of electricity, and to the 
effluvia of the Sun, Moon, and planets 
through intervening bodies at a certain dif- 
tance. We know too that the magnetical 
fluid goes off and returns in a direQion 

ſuited to the poles of the Earth, and with 


an inclination below the horizon. The 


magnet too has a power of throwing off its 
effluvium, ſo as to impregnate a body ty-. 
ing near it, in a proper direftion, But 
ſteel or iron are the only bodies capable of 
this impregnation: and theſe aſſume all _ 
the properties of the. original magnet, and 
can communicate them to other pieces of 
the ſame metal. All this is agreeable to 
the ſyſtem of penetrating effluvia, but here 
is no proof of any body acting on another | 
without a real communication. | | 


If we would indulge the fights of ima- 
gination, we might ſuppoſe the pores of 
the loadſtone and of iron, particularly ſuit- 


ed to receive and emit the ma nettcal _ 


fluvia, floating in the atmoſphere in a 
northern and inclined diredion. However 
this be, we lee cauſe to adore the Divine 
| | | Goodneſs - 


ry 
VI oe wag e _ 2 
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Göodnel in making this property of ike 


magnet a means of opening a communica- 
tion, between the moſt diſtant regions of 
the world. 


| Beſides theſe different kinds of * | 
| is ſometimes mentioned as a pow- - 
e rful cauſe, producing: great effects. 


That repulſion which implies a cauſe 
aQing where it is not, without any con- 


nettion between the repelling and repelled 


bodies, is as ill- founded a notion as the 


ſame kind of attraction. But there is a 


repulſion that is real, and affeed. by that 
emanation, which is found in bodies in 


general; but differing in its effects accord- 


ing to the different ſubjeQs in which it is 


found, and the different objeQs to which 


it 3 5 * 


There is an eetricsl 1 TR 
which elearified bodies keep off and drive 


others from them; when floating in the 


electric current. There is a ina 


repulſion, by which the magnetical [efflux |. 
| 3 5 the needle applied to the wrong pole. 
There is a general repulſion. whereby bo- 
dies keep off others that are not ſuired to 
hem, the effed of the general efflux ob- 
Ras. in bodies. By this * 


power 


„„ 
power, perhaps, it is chat light i is refletied; 


in part from bodies where in part Stor 
* this water is repelled from the unftuous 
uvium on the ſkins of animals. By this 
dry bodies keep off water, though floating 
in it. But this kind of repulhon is very © 
eaſily conceived, and agrees with the ge- 
neral ſyſtem of an effluent and Tong cur- | hy 
rent, , : 
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IN r reviewing what has heen written in * 
this inquiry, it ſeems fair to admit the fol- 
lowing points as highly probable, though is 

not ſtrietiy ſpeaking demonſtrated. | 


I. Attraction or gravitation though ad- 
mitted as a phænomenon or ect, and, as 
ſuch, reaſoned on with ſucceſs in inveſti- 
gating its laws, cannot be admitted as a 
cauſe. In this light it was given up by the 
Great Philoſopher. 


II. There is another power, of whats 
efficacy many eminent men have entertain- 
ed an opinion, as equal to all the effects aſ- 
cribed to attraction; but they found ob- 
ſtacles in purſuing their inquiries, which 
later diſcoveries Are ended to remove. 


III. This 3 power is the ſolar 
rays and the united emanations of all the 
. bodies: together with that reflux. 
Which 


«th * 
„„ IS 1s 


| . O 
i . 8 " N ; ” * 
| mY #3 - * . 
2 . . 


which wel a ier emanation makes 
wee to denen an e | 


IV. By the Tl rays as the echt 
gal force, and the correſponding centripe- 
tal power of the 'ztheriab fluid, the pla- 
netary world is moved; and all the other 
effects produced which are e ex- 
preſſed by remote 1 


V.. With reſpetl to che 1 of this. 
power we have all the proofs which, 
would be poſſible to produce; if e 
really were as we have endeavoured to 
prove them to be. 14 ON * 
VI. With relpet to . bodies 
we have ocular demonſtration of the re- 
ality of the emanation: and as to others, 
the different bodies on Earth, ve have 
proof of their effluvia from another ſenſe. 


VII.“ Where there ! is an ela: there- 

a reflux muſt be concluded to exiſt alſo, as 
neceſſary to preſerve the exiftence of the 
different bodies. For a continual waſting, 
without a correſponding reparation, muſt 
in time deſtroy er thing. ONE. 
* VIII. In many inſtances'tkis reflux may 
be Dr n ene nne from the 
E effects: 


% 


* 
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1 the, . efflux zeaches. the, 

| 4 10 it has been ſhewn to be equal 
to the effect affignet to, it: as the only, 
obſtacle is the Nang reſiſtance ef the. 
æther in which they move. By its direc- 
tion caſtwazd, and the counteracting cen- 
tripetal power of. the ætherial fluid (or 
ſuch part of it as is ſuited to be the pabu-- 
lum of the ſolar. fire) it appears wonder- | 
fully adapted to keep the orbs in their 
Place, and move them in their orbits. 


| X. | Beſides. moving: the planets 2nd 
ſatellites in their orbits, and giving 
them light: : the ſolar, lunar, earthly, MNel- 
lar, and planetary emanations, by their 
joint influence, their velocity, minuteneſs, 
and adivity have been proved to produce 
great effeas, in the animal and vegetable 
worlds; from the conſequenees that follow 
when their 3 is in 9 meaſure in- 
Xl. There are g equal reaſons to | fup- 
ſe that the mineral kingdom is equally 
affected by the ſame powerful agents; in 
the. Various metals, ſemi-metals, precious 
ſtones, 


* Þ 


"tones, and other produQions 2 all which 
indicate the force of aQtive agents under 
the direction of infinite Wiſdom. | 


XII. Thefe powers have been ſhewn 
to be equal to all the effects that have 
commonly been aſcribed to attractions of 
different ſorts, 1 


In a mind properly diſpoſed this diſplayx 
of the wiſdom, power, and goodneſs of 
God will excite admiration and gratitude, 
like that expreſſed by the Pſalmiſt: O 
Lord, how manifold are thy works! In 
 * wiſdom haſt Thou made them all: the 
Earth is full of thy riches. So is the great 
and wide ſea, Its numerous inhabt- 
tants are equally benefited by theſe power- 
ful agents, through the bounty and good 
neſs of the Lord of life and glory. 
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Wn HAT i is il 3 
nen 2J It is remarkable with regard 
to attraction (a word ſo often uſed to ac- 
Sount far things not underſtood) that per- 
| = 85 ſtrictly ſpeaking, bee 18 no ſuch 
thirig-in in alt nature. 21.9, Nang Of 


The aſcumt of water in a pump x was laid to 
FE the effedt of attraction, till the barome- 
ter ewed another principle.” Still how 
ever in common lapgunge e hear of 8 


ing water. Teſt 


Other kinds of n are examined 
in this Eſſay. It there appears that it by 
1 term is meant a power in one body to 


[ cauſe another to follow it; e ſhall 4 85 
| 16 13 rr 1 E 4. find 


63 
1 
= 
| 
j 


1 * . 


a ſuch * except whe two bo- 
dies are artificially joined, fo as to be in 


a manner one. And then the Ry a - 
moved by truſion or * | 


hy. 


' When a horfe moves a carriage, it is laid 
to draw or attract it. Yet, though the 
horſe goes before; ſome part of the har- 
neſs, ſtrongly connefted with the beaſt, 


muſt be placed behind to ſome part of the 


carriage, ſtrongly connected with the 


| whole body to be moved. So that even 
in this (the moſt literal of all}attraQions) 
the effet is done by . WY ſpeak- 


U 
ing. 4 % ; 
* - # o * 1 
- * — 6 — 5 98 o 5 * * <+ 9 64 - 
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Abet, a term, to which chere i is ana any 


thing i in nature ftrialy anſwerable, ſhould 


be ſo generally uſed, to expreſs ſo many 


unaccountable chings, is itſelf very unac- 
countable. All real attradion is the ef- 
fett of ſome impreſſion made on the ſenſes, 
or on the mind by perſuaſion: ſo that the 


word belongs to metaphy ficks, and has, 
ſtrictly ſpeaking, no place in nature | phi- 
— Eh 


P. 7. | Which _ 1 "a, — 


The materialiſts ſeem to have founded their 


atheiſtical ſyſtem on this ſuppoſed gravitat- 


ing power inherent 1 in all Matter. Hence 


Leibnitz 


ST 


Beben fays- aA ee TY 

„their Proper perceptions. And Hebbes 
aſſerted that. all matter thinks. Another 
opinion is; that every ray of light 1 is an 
intelligent ſpirit (er vehicle of a- 22 
employed in the. various eee 
; ann E WO He oO. 


Pt 410 de hundred. thouſand > thi — 
hin eminent aſtronomer ſays one hundred 
thouſand. ;But by obſervation on the ſa- 
tellites of Jupiter it has been computed 

that the. light of the Sun is about eight mi- 
nutes coming to the. Earth, that is about = 
twelve millions of miles in -a-minute, or 
200, 00 in a ſecond. If the light of a 
lamp. moves at the ſame rate-it- will fill its 
orb. of four miles in diameter, two - bun- 
N thouſand times are deen 


A 


— 1 * py 


4 8 to — be a miſtaks* : uy ano 
ther friend, eminent. in the line of aſtro- 
 nomy, writes me that, the burning can- 
dle does not conſume Aa gallon, of air in a 
minute. A ſmall quantity in fad loſes 


Ni aerial form; ; but the whole i is rendered 
19 7 2 e incapable 


18 
_ capab ble of aſſiſting flame by being 


fatu- 
with P dogilfon. This (he adds) 
P 


che philo bY Won Oy”: A 


If fo, it may not be the philoſophy of to- 
morrow, as it certainly was not ſome time 
fince. But however this is, it makes no 

difference in the preſent caſe. All that is 
meant to be aſſerted, as ſufficient to the 
preſent purpoſe, is that: by ignition a very 
Jarge quantity is ſo changed, as to be un- 
fit for maintaining flame or animal life, and 
that from the burning lamp iſſues an im- 

= menſe quantity of rays of light. Some- 
| wing is continually deſtroyed or changed in 
its nature, ſo as to Joſe its diſtinguiſhing 

properties: and ſomething is continuall7 
EFekenerated, or becomes apparent, which did 
#4 not exiſt in that manner before. And 
vhen ever philoſophers talk of "wha 
: 5 | Are, o or generating air; they muſt be under- 
= Rood to mean making latent fire become 

EE »ifible, and changing atmoſpherical {or 

ome Kind of) air into another — ed 
compounding or enen. 8 


In che preſent caſe of the burning lamp, 


| &! name is given to the Change, 
ſome e there 2 is. And wk is 


oc N * 


kes s occaſioned . b „them; and thus conti 
9 1 le een f liſts 4rd effects. 
It was an obſervation (ox an opinio) ) 
| of” Pic, that fire expands all bodies, 
ant hfr. co nprefles them.“ "This princi- 
ple may betptô explain the phznomeria of. 
combuſti6n* in all Which 11 new matter 
is produced, nor an old matter loſt , but 
air (or part of it) may be changed into 
Tays of light,” and EE. again . its- 
Mt nature. . ogg "of ay 

Te is aſſerted * that i in ignition, f onls: a 
«Fall 1 antity of air loſes its aerial form.”. 
Sòöme air then, it ſeems, does lofe its! ae- 
rial form or- nature. And this may be 
_ that ſpectes - of air (mixed que others in 
the atmoſphere) which is fit to. maihtain 
"the Hacks, And this is probably. that 
pure Air, peculiarly ge} to Mapei 
fie and fire ; or that“ in maple Air 
' which fo readily catches into a flame, And 
Veh, by its ſu 2 Ln and el falticity- 
ee in 7 the air-b Gon}: may” f alt Ito. 
he flame: 2 feel is mitrous al red: 
to maintain Chre. 1 b i tis. 
culiar pro erty, that: fire wil urn in 
= No Fl {466 ae Or theſe « ifferent 
1 * of air Wide it may be the” padulim 
Frhe _— Leaving other kinds of ai 
11 


TT 3 

1 which the dere abounds. For 
| that air is more eſſentially the pabulum of 
flame than oil, or fat of any kind, appears 
from the vaſt quantity of air that! is con- 
ſumed, while a part of the oil ſtill remains 
unconſumed. in the ſmoke and ſoot: at 
leaſt not ſo far conſumed as to diſappear. 


In this, as in many other Se ages 
| there is a reſemblance between flame and 
animal life. Flame requires ſome groſſer 
ſupport, from the oil and wick, to prevent 
„its diſperſion ; but its -more neceſſary 
food i is air. So life can ſubſiſt for hours 
and days without food, but not many mi- 

| nutes without? a Fel ſupply of air, 


P. 8 Tie Shay lamp 0 . 1 
is not neceſſary to ſuppoſe that the vaſt 
| body of the Sun ſhould be an entire globe 
_ of light or fire. It ſhould ſeem ſufficient, 
for all the important effects aſcribed to it, 
f its atmoſphere only was fire. Surround- 
ed by ſuch a flaming body to the thickneſs 
only of ſome thouſand, (or even hundred) 
miles, its interior part (like the nucleus of 
a comet) may be very different. It may 
be an habitable world; perhaps the region 
of pure ſpirit, ſpirits, whs unencumbered 
5 * eb e cannot. be Priſoners 
on 


@ * ” 


T I 
of 


on MET Earth, but Bite d * nearer- mani- 
 feſtations of the divine perfetlions, 7 vp . 


* 


P. 13. Diffuing' every infant its light: 
A friend obſerved on this paſſage t. 
the emiſſion of light, without a power of 

* repulſion, is as inconceivable. as Sir 
© Iſaac Newton's Gravitation, without, a 
power of attraction. "m0: this! it nt, he 
chi 5 5 9 

* The gravitation het to in this 
inquiry is not Sir Iſaac Newton's. He 
diſclaims it as a cauſe: therefore his Great 
Name. ſhould. not be uſed to vindicate, or 
excuſe the meaning in which it is uſed. by | 
ſome that call the 5 ſtem Newtonian. . 


11. If in L obj jeQion, by rep! fi 
meant that which is. en 0s as e at 
a diſtance, this is owned to be as incon— 
eeivable as attraction adding at a diſtance. 
But no ſuch repulſion is here meant, only 
a mere impulſe hy contact. This is as 
- conceivable as the power. n which FR 
drives a wheel... „ 1 
P. 12. e of he fiir e . 
ae? to this view, the Sun and 3 
ars (theſe being ſuns alſo) compoſe on 
| great _ and inſtead of being * 
a 


ES 


lated; or ſeparated | from one a A ther by 


"vaſt Fre: ions oe empt Pp; ace, NE ans may e 
all ended by ch 5 Teſpektide ana- 
Ee And this co eee m be at- 
ten ed by i ortant con uences. 'Thexe- 
fore hen my ip eak of the rays: as retufh- | 
ing to the Sun i (under the form” of 
25 her) it is not ſu 8 that this reflux is 
alway s the TORT matter of the efflux ; 3. 
| but 8810 that it is equal to it, o as to re- 
ſtore the equilibrium. | When the efflux bf : 
one Sun } s involved in thecreflux of ano 


cher, the balance i iS rl Lo the · elaſtic 


We Re 
1 48 . The ffs NCce 0 the | 45. — 
Sika be cat &. by os e ſed 


to be the n eareſt 7 Nena ſtars; and 


u nee 5 co Het by- . s tO be 
. 27, 


$4 arte er from 1 
FR 7 n 0 tha 


— hs At. * HIS 


With e the. numb: of "'vifible 
925 are 5 t at Herſc hell count d 
900 1 525 ew de gree . 800 ofing them 

to be equally ek; in alk che other Pafts of 
the 1 the number will amo unt- to 
S cyenty-five. millions. The combined e- 
ana} ions gl; Shel ping bd. vari 1Ous | lirec- 
"on. s near Earth, xXeept 


Firm fi ley We f Reeg b by the = 


* * EP: 


#7 I 


—_ le yeloacity may (ef) eciall 
and picks wit * ſo far, 0 | and, 2 
ene. emanations) be adequate to the « ON 


JeQs' expreſſed by 819% and  cofiefton. 

225. this 477 lleQi Nefann of e is . 0 

glorious divine Power in; 55 0 
the, viſible works of ereation. 


| - Geng millions of $ Suns, all ib 
tains of light, (and probably producing 


other important 7018 Ker eir 
emanatigns on ppe. half of the Fart] 5, (and 
all other bodies) continually, with a p 
of rays beyond conception, and a fre- 
quency of en immenſe! Each of 
theſe throws. his her dns Ne point 
ofthe Earth's f 9 0 » A 
he centre of the globe. 1 115 
emapations paſs thr through the. 4A 1 ex- 
e, in ſuch a manner as to occupy. 8 
Part an Various directions, yet 5 jd | 
_ errupting. one another : gt 8 en 
e 
1 


coul he 4; 3 Xe 
Ampulſe of ſo, many ſwift bas 
0. e x ie hut he cm: 
Nations. are of ſu eh a Fig to 6 58 551. | 
aps cauſe) a proper e of inmpeſ 5 4nd 

plineſs in the beta vite TY produce 
uit fulneſt, in the ſurface, and the han 
parts (and indeed in the interior of eyery 
ada dane n _ e die 30. . 


F ws 1 


Ef ON 
t to the \ various operations direfed! by the 
Great Creator. I np 


I $ © & - * — F 7 
I 2 


All this ſeems wo-vaſt, too -affonififing 
fo; the imagination, with its utmoſt ſtretch. 
to conceive: yet the whole is deduced 
from ſuch fair plain deductions, that rea. 
fon finds itſelf compelled to acknowledge 


— AW this may {it'muft)” be fo.” 


2 


| p. 13: The etherial reflix.J=To 150i 5 
miſtakes it may e 0 define * 


| Ie here uſed. 


& wks on 
By the ether is meant hat ſüdtik medi- 
um in which the planets are fuppoſed 1 
move: by the flux the ſolar rays acting as a 
centrifügal force: by the reflux, or itherial 
reflux is meant that part of the æther which 
reſſes cowards the ſun: What is fem 
times called ux at other times may be 
called emanation. And what is called 78 
lux. to exprefſs the compenſation! made to 
ſupply the emanation may otherwiſe be 
ed influx, or reftuent ether. * Somé- 
times one of theſe words may ſeem” to he 
put for that which has an oppoſite fenſe. 
But this may be done without any impro- 
pPriet: for what is an efflux or emanation 
Vith reſpect to the body from which it 
roceeds, may be ar influxcof reflux with 


pr 
"___ to che "body towards which it tends... . 
The ; 


* been proved that the velocity o 
diminiſhed in its courſe: and this diminu- 


3 + 89 4 


be reader is 1 to We W 


; to this note, if he finds any e in he 
1 of theſe J a i. 


P. 1 3. * act not e ns: * 
light is 


tion bas been aſcribed to the attractions of 
the body from whence it proceeds. May 


not this gradual diminution: in the repay 


of the rays of light be cauſed by the reſi 


+ 


tance of the ætherial fluid in an oppoſite di- 
rection? By this diminution of the velocity 
8 may be intirely ſpent, by the time the 


rays reach the moſt diſtant object intended 
to be; enlightened and impelled by them. 
This interference then may be ſuch as to 
contribute to the great end to be effefted, 
and not ſuch as to binder it. 

P. 1:53 ene W 
light or fire is really a body has been 
thought to be proved by the following ex- 
periment, Quickſilver kept long in a gen- 


tle: heat becomes folid, and increaſes in 
weight. Which effect is aſcribed to * 


addition of fire. 


N ll 0% Sciences, 1708, p p. 26, 
1 the following experiment: «A light 
matter, ſuch as the amianthus, being ſud- 
« denly 


* 90 7 


5 deny brought | into che focus of a * rning 
8 * glaſs, was driven off by the conchtring 


* »rays of light.“ So the Nabe end er a 
* watch ſpring vibrated:“ Nieuwentyt's Refi- 

| gious Philoſopher. A ſimilar proof of the 
power of the folar rays 1s drawn from their 
moving a pendulous body, by ſuddenly 
ftriking on it. i 


To theſe experiments it Fra been objeft- . 
| ed chat in all theſe caſes the motion aroſe 
| "from. the air being rarchied.” But how 
"was the air rarefied? Was it not by the 
ſolar rays? And could they rarefy and 
move the air without ſtriking on it by a 
ſenſible imßetus? It requires the 4 
power to move the air firſt, and by. 1s 
motion (whatever 1 name it Is called ee 
move the watch? ſpring, as Ie mov 
pring immediately. 25 


We are apt to ſpeak of the ſolar rays 85 
merel as ob} eQs or meats of viſion ; and. 
as if t hey had no exiſtence when not ſeen. 
But, if we attend to what paſſes daily be- 

fore our eyes, we ſhall ſee that they od 
effefs not at all connefted with vi 


} 
| 


Their impulſe on ice, Was and y various 
mak things, ſeparates the ſo as to- 


* 3 A fluid Which he e bas . 


211711 . 176 Df! 28, * FF. ym? 
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Ee 


pal ne } 
gur. 48 aut) — 
che parts 510 E ee e pin 


: Welk vould be uſelels without. theſe ative 
emiſſaries; 43. impotent as Sener with- 
out an army. 


mw Ik the folar, rays are eff . . al t to > che — 
| Auel ng ſuch a. variety of great operations; 
| an nheahoughtin 5 ns. they 99 


| b em POYEs Ang: t motions of 5 
thoſe orbs, wh 0b eden being an duſchal nels 
1 fo viſibly depend on their activity Wy = 


This refiftance jmag EE 
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P. 13. 


5 Nieuwenty dende 5 2 a 1551 0 of the 

55 Apighty poyer of 

move | DOVE, FE r. He (thougl 

he ep l His capable of pene- 

rating the be. planetary 5 125 ths WEE 

uch arg 25 7 — pel v A A 
learned friend obſe 8 Rod 
© to ſappole. any — pale ME Pene- 


- „ene tothe centre of a plangt, yet gr 


* enough to, ingucs. Wewer . by 
* impinging. 1 21 


Theſe great. Men. thee 10 think. "that 
ever 3 got. in a planet une A 


mu mne it, n Equally, * 


EF r 
7 
ov 


{ 9. 1 


ay of 1 matter taken Fri the farface e of ce 
Earth. But in this laſt caſe there is real 
weight or gravity, owing to a cauſe here- 


after to be conſidered. In the heavenly 


bodies we have no proof of any weight; 
or tendency to move one way rather than 


another, independent of external impulſe. 
The vis inertiæ is an Imaginary, effect con- 


neRed with attraQtion,.' a | cauſe. equally 
imaginary. They are both neceſſary, and 
both inconceivable; unleſs we admit ſuch 


a miraculous kind of ; agency as we find in 


no part of the ordinary courſe of the works 
Bo rc hk era 


* But when, this'i ber 1 obſtacle (the 


I.E 


refiflaiice to the moving powers, but the 
medium in which the planet is placed; and 
comparing this reſiſtance with the rs 
power, it ſhould be remembered that the 
momentum of all bodies ariſes from the 


bulk multiplied by the velocity. Of the 


folar rays the ſize is indeed extremely lit- 


tle, but their number” is proportionably 


great; and their velocity immenſe. With 
reſpe& to the centripetal force or refluent 


_ =ther, Sir Iſaac Newton was perſuaded it 
Was equal to all that was called gravitation, 


provided the æther moved conſtantly to- 
wards the Sun. Indeed it muſt be nearly 
. | equal 


1 
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| {85 to. the ſolar rays in its momentum, 
| becauſe. it ſupplies the vacuity cauſed by 
| the emiſſion of them. And to fay that the 
Ether is too denſe for theſe to overcome 
(the body being originally ſet in motion) 
is an aſſertion too bold, till we are better 
5 - ga with the contents of this ſubtil 
P. 16. As far S Ano pere 

as this does the ocean. |—A very ſimple ex- 
periment ſhews that water is air condenſ- 
ed, and air is water rarefied, and this ra- 
refadtion i is cauſed by an increaſed degree 
of heat. For water heated becomes ſteam 
and mixes with the atmoſphęre or air. 
| This air condenſed by .cold becomes water 
again. This is the principle on which the 
ſteam engine acts. If water andair are thus 
mutually convertible . by adding or with- 
drawing fire, it is not incredible that the 
ſolar rays (or fire) may be convertible. into 
pure air or æther, and this again converti- 
ble into fire, by the operation ſimilar to 
that which raiſes water to air, or con- 
denſes 5 8 
Abbe 6 proves by experiment, 
. the atmoſphere conſiſts of 27 parts of 
A Pure air, and 73 parts of ONS air. | 


| Anojher 


. 4 1 


Aer experiment made in the Royal 
Afatleny of Sciehces in Paris, tends to 
gal that 8 8 of. vitaP air and 35 


68 - 


gra 


ains of water, "Thele: ex experiments 


| 1 oy Ra water ahd* air -are the ſame thing 
TE 


nily modified. Probably all bodies 
are elſentially the ſame, differing in the 
fize and ſhape of their e 


P. 22. ' Prjoftivned” to i FR FO r of 
; matter. . —This Mr. Ferguſon fays. ma aſt 


effect: not coniputing the exctretne mi- 
nuteneſs of the rays with the fone of 
m 


the Earth; nor forming, an adequate opint- 
on of the momentum, of, eit impulſe re 
ſulting from their” extreme velocity. * - * 
* vity, e he, ſhould feem 46 Te | 

* the agency of onde ſubtil matter, preſſ- 

© ing towards the Sun and planets; Dro: 
baph he means towards the Sul ank tz neck 

eder, in its e and xQing * 

| 5 otl ler r mechanical call s þ | contatt 


* to 1 a aſs the powers of Wal e Not 
at «all, i the — has acceſs to the objett. 
P -24 


al orce lges, not 
2 —— Fend. of W ole judg! nent 
L have an high opinion, chinks 1 — at the in- 
feriority of power in the ſolar efflux, com-, 
pared with that of the ætherial r eflux, may 
be compenſated by the different ſides, on 
which the two powers Arike the planet. 
This difference i is the diameter of the pla net: 
and on the Earth amounts to 80 0 miles ; 

and is proportioned not to the 15 ance of 
the two ſides of the planet from the Sun, 


i 15 to the ſquares of the Ranges inverſely. 


11 to ain it be objefied; that a the 1 155 
powers do not fall oh the ſurface onl 

but on every particle of matter.” 0 
this it may be replied ;_ that Tou they 
impinge on every part, it is apt with equal 
impetus. Both th ſolar. ux and the 
etherial reflux muſt have their force leſ- 
ſened by ſtriking ſucceflively on the dif- 2 
ferent parts, and be exceedingly. diminiſh+, 
ed when they reach the centre of the pla- 
net; and ſtill more ſo when they arrive at 


| the ſide. oppoſite to that on which they 


enter. This circumſtance will ſtill, leave 
a ſuperiority of power in the ſolar efflux- 
to: that of the ætherial reflux ; probably 
ſufficient to counterbalance the diminution 
of power, cauſed by the dc of the 
ſolar — i - | 

| 1 22. 


P. 22. Truth, of is any fy fo Rem. ]—If this 
matter be examined attentively, our own 


obſervation will ſkew that the Sun's rays 
do really Rives. vc av, '4 in 3 man- 


ner here ſeribed 
When they Neck . dat neee done 
af them may be reflected by the clouds; 
but many more reach the Earth; as ap- 
pears Fei the light and heat even in _ . 


darkeſt * 


1 ear * the ſolar rays fall on 
water, many appear reflected. But ſtill 
many penetrate as appears from the ob- 
| JeQs 1 ſeen at a great depth. . 


"If 4. water be ruffled o or Aitselobred, 
we ſee no objects at the bottom; but 
though we have not now this proof that 
the rays have penetrated, we cannot ima- 
gine that the motion of the water, or 
flight tinge of colour can make oy, ue . 
obſtruction to them. hat Trove 2 


p 2% . 
wo , 7 : 


If inſtead offwater ther rays fal on a dent; 
or the roof of a, houſe, many are reflected; 
but many penetyate; as appears from the 

b felt in che tent or room. If the 
Is of the tent be white, a great part 


of the rays are reflefted, and fewer enter. 
ef 


If this: fame covering he painted” W a 
greater number penetrate ; but the light 
within is leſs. If the houſe be covered 
with wood or ſtone, the rays are interrupt 
ed ſo far as to hinder viſion entirely: : but 
their preſence is diſcovered by the heat. 
And it is inconceivable that ſuch ſmall · bo- 
dies, moving with ſuch immenſe ſwiftneſs, 
can be excluded by ſuch a porous ſub- 
| ſtance. In fact they penetrate to the 
bowels of the Earth, and preſerve i it from 
being frozen. For it appears from expe- 
riments that the degree of heat is nearly 
the ſame at different depths. © See Mr. De 
Luc's account of the mines in Haartz Forge | 


33 the an ee Wine ahd atłi- 
vity of the ſolar rays, may be explained 
all the appearances and effects of ſubter- 
raneous fires and vapors, as they are 
more or leſs collected, and mingled with 
matters combuſtible or fermenting. Their 
power in the burning-glafs ſhews, that they 


are equal to the productions of hot . - 


voloanos, and earthquakes. They ar 

probably (under the direQion of -the Al. 
mighty) the cauſe of the vapors that riſe 
in marſhes; of waterſpouts, and pillars 
of ſand (cuch as Mr. Bruce deſcribes) in 
fandy deſerts; and of that noxious air that 


aceompanies them. All theſe ſeem to + 46] 


U 2 


te eſfeßis of - ftreams. of * b 
with other things, ruſhing impetyouſly. 
from. the bowels of the Earth. But all fire 
is probably. derived from the ſun, except 
that which reaches us from thoſe other ſuns, 
the ſtars. Theſe ſame rays, may alſo be the 
chief inſtruments in forming the various 
minerals, gems, and loads which miners 
fd; compoſing a _ of. 9 
* See 


1 That part; " the 8 
ſeems bivbly. probable if that the æther (like. 
the atmol; phere) is a mixture of very dif- 
ferent fluids ; and that only part of it — 
ſes (as a centripetal power) towards the 
Sun that part which correſponds to the 
ure or the combuſtible. air, or both, in the. 
atmoſphere. This part will ruſh of courſe 
to the Sun as its proper gabulum, by its 
ſuperior elaſticity. Probably æther is a 


more ſubtil air, and air a groſſer zther: as 


water is condenſed air, and air rarefied wa- 
wr, Mr. Hutchinſon fays Light is not the 
iſſue of the Sun, but the Sun is the iſſue 
2 light.” Vol, 1+ P- 64+ 


The former part of this 88 is. con- 
trary to daily experience; but the latter 
part may be true. The Sun may receive 


* the- ther a 8 — 


part. 


&* 
* 2 
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d of itſelf; and which it ſends off it in 
— ſtate which we call light. And this 
either in itſeff, or mingled with ſome kind 
ol air, produces. fire. Indeed: all bodies 
ſeem to receive from the air or æther a 
pabulam ſuited to them, and ſend it off 


Aa gain variouſly modified . e their 
W 


: 


P. 25. Their different manila: Jr 
This agrees, with that rule, Quiequid reci- 


pitur, recipitur in modum recipientis. Where 
the cauſe is the ſame, the effect will be 


according to the different S * 
ſuitablenefs of different. net 


| p. 31. F is a * ]J—This appears 
to be the truth from the experiments al- 
ready mentioned, but if it is not a body, 
What is it? A motion? Or vibration? 


This ſuppoſes the preſence of ſome * 
to be moved, or to vibrate. 


Itis chber meth chingor nelbiogs iFnothivg, - 
ve ſee nothing: whichis abfurd. Iffomething, 
it is matter ar ſpirit. But who can ſee ſpirit? 
If matter, it muſt have a durable exiſtence 
not depending on being ſeen or felt; but 
exiſting when we neither ſee nor feel ii. As 
it. was the firſt of all the viſible-creatures of 
a 1 it will Ie laſt Py as any 
10 N pa 


©. I» J 


part of the creation; intliſtrudtable by any 
power, but that of Him that made it! Yet 
many perſons ſpeak of light. as exiſting no 
longer than they ſee it; as a quality "with- 
out any ſubſtance - of which it is a quality, 
in ſhort as nenen, e 


oy * < 
& ? 


If we e fancy that light exiſts. no emi; 
when we do not ſee it, we may as well 
fancy that the Sun 1s annihilated, when he 1s 
hid behind a cloud; or When we _ our 


—_— 


Where, at Wü is "Size; e of 

| light which ſhone at noon? We ſee it not, 
becauſe by the interpoſition of the Earth, 
At is prevented from falling on our eyes. 


Vet we know, it fills as large a ſpace as in 
the da; even the whole expanſe of the 


_ viſible Heavens; except that very ſmall 
part d the Earth's ſhadow falls. 


P. 33. The right cauſe. -A friend, 
a ſaw this eſſay in manuſcript, thought 
the ſyſtem here maintained was nearly the 


"3 lame as that of Mr. Echsen. 


This made me l that writer ; and 
in his Moſes Principia J found the follow- 
"Ing words: The hight is preſſed out by 


=. the iuflux of. the 1 and the ſpirit is 
; | 6 ; preſſed 


4 
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* prefſed in by the -influx. of light. And 
the whole matter of the Heavens-or air is 
© perpetually changing condition, or circu- 
lating. r 
This account of light ſeems very dark. 
But if by light preſſed out is meant the ef- 
flux of . folar rays; and if by the influæ of 
the ſpirit, he means the preſſure towards 
the Sun of the ætherial fluid, or ſuch parts 
of it as are ſuited to maintain the ſolar fire; 
and if by the ſpirit preſſed in by the influx 
of light, is meant any part of the ætherial 
fluid flowing towards the Sun, in conſe- 
quence of the vacuity made by the emiſſion of 
the Tolar rays and their return towards che 
Sun; andif by the whole matter of the Hea® 
vens or air, he means the ſolar rays emit- 
ted, and the ætherial fluid preſſing towards 
the Sun, conſidered: as one and the ſame 
body. under different circumſtances- Thus 
_ underſtood the ſyſtem: here maintained, 
and that. of. Mr. Hutchinſon may be the 
fame or ſimilar. But, it muſt be owned, 
it is more eaſy to diſcern this ſyſtem, by 
contemplating the Heavens themſelves, . 
than by ſearching into the meaning of ſach: 
terms as Mr. Hutchinſon uſes. 


r. as. Differentprinciple)—Alearned' 


friend, who in conſequence of my requeſt 
n F a — 


{| ws 4 
le a ſevere critick, has 2 me wWitk 
remarks, which have been of great uſe, 

on the ſubjeA of the comets; ſays That | 
_ © ance comets and planets follow the fame 
© laws in their motion, it ſhould ſeem that 


* they are not moved by different powers: 
or that both are moved by attraRion. 


It is: not here ſu ae that they are 
moved by different z powers. The Sun by 
his, emanatien moves them both; but 
they are certainly not moved by the fame 

as is ſuppoled, a * uni- 
verlal Power of attrattion. 


The planets, for nn move b 
Weit ae Eaſt, the 1 in * di- 


en 


The planets, 3 together, - 

in proportion to their quantities of m atter, 
and inverſely as the 8. their Giftan. 
es: but-who-ever Gſcoveres: the quanti- 
ties af matter, or che diftances of the 
eamets to aſccitain theſe proportions? f | 


We are toll indeed that both planeis aui 
comets in their orbits deſeribe el areas 


in equal times. But with reſpett to the 
comets. this law muſt be irftaginary.; as 
15 the geriods of them are not yt fer 0 


7 | From 


; 5 


E wy J 


i Prom Pente. might be bene 
ment againſt attrattion, as the power y 
which therplaflets and comets are ſuppoſed _ 
10 be moved. If both were moved by he 
lame nee e both would move * 


5. 85. The Ben wink rs 
7 5 Bra thought the tails of comets:were pro- 
| Gaced by-the Sun's rays, tranſmitted Too” 
| *he'thudteus.. l 


Euler thought them to be the elbe . 
of the comes, driven off by 1 the Sun's: rays. 


| Theſe two opinions are here cited to 
ſhew that the. penetrating and impelling 
Power of the ſolar rays is no novel ima- 
gination; but entertained long ago by 
fome of the greateſt aſtronomers, though 
for purpoſes. different from that for * 
it is uſed in the preſent inguiry. 


P. 37. Similar to eleffrical phænomena 4 
—In inveſtigating the analogy betweer 
_elefricity- and the cometary fyitem, it may 
be of uſe to conſider the following cir- 
cumſtances, obſerved hy electricians. 


. Some of thoſe. bodies withh: are 
eſteemed non-condudtors, when heated to 
2 certain degree, become conduQtors. 
* not this be — to the change we 

F 4. | — 


E 
dhe comet's motion, „ben it eee 
the Sun? | Y 


II. e and ab "= ce; ive 

obſerved that there is a certain nick 
of time when bodies approaching the 
elettrifier are repelled. And this reput= 
fion is ſometimes diredhy from the globe, 
ſometimes in an inclined direction: it de- 
pends alſo partly on the nearneſs of ap- 
proach. Theſe remarks may be applies 
in the fame manner as the laſt: 


II. Elefric * (ſuch a as 0 3 is 
Tuppoſed to be] attract and repel alter- 
nately. : 


IV. Some ae are >cleArified. ou 
tively, ſome negatively ; and theſe diffe- 
rent qualities are changed to their * 
Lites 1 in certain circumſtances... 


V. Abbe. Hemmer has lately diſcovered 
that the. flame of every en os is 
electrified negatively. | 


The application of theſe” ede 
will afford exerciſe to the ſtudent in co- 
meto- electricity; 3 ye Rr not yet cul- 
vated. 


5 38. Hinder it from returning. 1 
Comets for any thing that we know as yet, 
may be connected with other ſyſtems, any 

pals 
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rails by an eleQric imputie; from one AY | 


to another. They may be as rapid in their 


aphelion, as we: call it, by approaching 


another ſun, as they are in their perihelion, 
or approach to our Sun. For though we 
have their path marked in cometariums 
— on the imaginary law of attrattion; 
this ſyſtem is only on paper. Till their- 
period are better known, there can be 
no 10 proof of chis plauſible ſcheme. 8 I 


Cb may be the chains that connect 


different ſyſtems of ſuns, and their revolv- 
ing orbs. For that there is ſome connec- 
tlon is very probable, as they are all the 
works of the ſame CREATOR. Indeed we 
ſee that there is ſome connection, by the- 


ſolar and ſtellar emanations paſſing from” 


one to another; throughout all the viſible - 
expanſe of the. Heavens and probably _ 
bey; ond it. oh a 


* 5385 A myſtery. not el ap LyS 
Such myſteries abound: = all' the 78 : 
books given for the inſtrutction of mankind} - 


me books of Creation; ' Providence, and Re- 


velation. In-all *theſe we may dilcover” 1 


much, but many things vill Milf remain not 
85 thoroughly underſtood. From this ſimi- 
larity, a fair concluſion may be drawn, 


chat they” are all the works of the ſame Aus - 
„„ #2, thor, - 


2 


E. 6s I 


5 


thor. We may not therefore reject any of 
them, becauſe they have ſome things that 
we cannot =” The parts that do not 
add to our ſtock of knowledge in any 
ather way, may inftru@ us in one impor- 
tant point, chat there are ſome things 
Which we are yet to learn. 


He that in philoſophical i inquiries will 

elieve any thing, which he cannot 
_ nor thinks any thing knowable 
which be does not yet — will make very 
little progreſs. Such a ſceptiſm i in religi- 
ous matters leaſt of -all fuits them, who 
have been accuſtomed to talk of gravita- 
tion and aurattion, as Huey and . 
. 


P. 40. D: the Moon 3 8 ema- 
7 fy * light of the Moon may be 
feen through a hole the fiftieth part of an 
inch. 2 e ſquare inch then, on the 
half of the Earth's. furface turned towards 
the Moon, there fall at the fame time 
$,500 times as many of the lunar rays 
s are ſufficient for viſion, And if there 
A been as many Earths ſurrounding the 
n (at the utmoſt diſtance where it is 


Ade) as would be ſufficient to form a 


circle of e tguehir each — nay, 
7 8 ſpt cre, 


T 7. 1 


ai#ſphere 'enclofing-. the Moen ava Rong 
Her efflix would-be ſufficient to enligkten 
them all: See. hay n might ele 
* re 


* 44: Aon" 0 ell. II 
more powerful eſſoct of the lunar emana- 
tion. appears from the conſequences of be- 
ing expoſed to the ſtreke of it, as ſpeci- 
fied in che next paragraph; a and is plainly- 

alluded to in that-pallage, Pſ. 12 1, v. 6. 
The EF FRE dey, v 1 
As * a 4 | 


The fats) Ecke cf being ter by the” 
x San are well-known in hot countries. Itis 
here ſuppoſed that the Moon alſo has ſimi- 
lar baneful- powers: _ otherwiſe it cduld not 
be mentioned as a mercy ſhewn to the 
godly, that the Lox is fo far their ade, 
** to keep. them. from: hanf inen. 


. 
6 2 3 — 


ooh 47. The line that werls; ey -path.7 


 Theline of the Moon's annual Orbit is net 


= eaſily . underſtood without- repreſenting at + - 


Ina Kren But this is done in maſt books 
of aſtronomy, and the figures there drawn 
will ſerve to explain the — woah 
4ion wich a few alterations of N 


o 
- P IS 
!: = — — 


t 268. I: 


At hy time of New Moon ſhe is "WY 
. a the Earth and the Sun. Then, and 
the ſeven following days, the eaſtern in- 
clination of the Earth's impulſe is con- 
trary to the eaſtern inclination of the Sun's 
impulſe. For when two bodies move round 
ves in the ſame direQtion, their 
radii will move in contrary directions one 
half of the orbit; as may be ſeen in the 
fore wheels, and hinder wheels of a car- 
riage. By means of this contrary impulſe 
the moon is ſo much retarded in her an- 


nual journey, as to be at the end of ſeven 


days 240,000 miles behind the Earth, 
which diſtance is equal to the ſemi-diame- 
ter of her orbit. 


F on the eighth day ber firſt PEGS the 

Earth's impulſe ceaſes to be contrary to 
that of the Sun, Theſe two therefore act 
Ing together ſhe now moves rapidly, and 
in ſeven days more overtakes the Earth, 
and being in oppofition (the Earth be- 
Ween. her and the Sun) it is Full Moon, N 


* In the next feren days, che impulſe of 
me Earth and the Sun continuing to act in 
the ſame direction, the Moon advances 


240,000 miles before the Earth; this. is 
wer laſt quarter. 


: 41 
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From this time the two jenplick are op- 
vid and retard the Moon as in its firſt 
quarter. So that at the end of ſeven days 
more the Moon is brought back to the 
ſame poſition, between the Sun and Earth, 
as in the beginning. She is now again a 
New Moon; at leaſt will be ſo in two days 
more: which is neceſſary on account of 
the Earth's having advanced in its orbit, 38 
while the Moon was going round it. For 


though the Moon goes round the Earth 


every month; both Earth and Moon im- 
pelled by the Sun go round him in a year, 
and keep very nearly at the ſame Ae 
from each other. 


All chis is canvas explained by a the 
comm̃odious term attrafion ; in which are 
ſuppoſed two very extraordinary circum- 
ſtances. It is allowed that the Sun's'light 
or emanation reaches both Earth and 
Moon, but this emanation is not ſuppoſed 
to have any effe on either of them. It 


is alſo ſuppofed that Sun and Moon and 


Earth all attract one another, without any 
actual contact of any impulſive emanation 
from one to the other. There is a viſible 
impulſe which contributes nothing towards 
moving them; and there is a mutual mov- 
ing without * viſible auſe . * 


Be 18, 
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** - Guided in her orbil. J- There is 
one peculiarity in the Moon's motion, 
which the preſent theory accounts for 
eafily; According to a general law, con- 
firmed by experience, different planets are 
moved (except ſo far as — 
dliſtance from the Sun) with different velo- 
cities proportioned to the quantity of Mat» 
ter contained in them. But the Moon 
(though much leſs in bull) moves, in the 
whole: of her orbit taken together, wath the 
ſame velocity, as the E e _ 
| ſhane. Ange from dhe Sun. 1 0 


To explain this we muſt take. into the act 
count (not only the centrifugal and cen- 


tripetal powers of tlie · Sun, the Eaftern in- 


elination in conſequence of his motion- 
round its axis, but ale) third eauſe: 
while the Earth impels che Moon, it is 


moved itſelf eaſtward with great velocity, - 


The radii therefore, iſſuing — the Earth, 
hen they reach the Moon muſt have a 

conſiderable 4wpetus eaſtward, in addition 
da that which they have otherwiſe. Ive: 

body preseeding from another muſt par- 
take of all eee tharfrom which 
ee. 


| If it be laid * of the, e which 
$ the Moon meets with is leſs than that 


— 


te res 
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« which obſtructs the Farth, — that: this- 
_ «difference in the refitance- i is a balance 
o the difference of impulſe; it may be 
anſwered that the proportion between theſe 
8 does not agree, ſo as for the one to counter 
balance the other. The impulſe of the 
ſolar rays, on the Earth, and Moon is pro- 
zoned to the quantity of matter in cach. 
The -refiſtance of the medium is in propor- 
tion to the furface. Of courſe the Moon 
being the leſs body, ber refiſtance bears 4 
greater En to her impulſe, than 
ance made to the Earth does to 
her impulſe. For this reaſon the Moon 
vould be retarded in her courſe, and he 
left behind the Earth. But this being not 
the caſe, ſome other power muſt be em 
ployed to prevent the effeR; und no other 
power appears but that Which. is here * - 
yo nor is any other wanted. 


P. 48. "Whence a great 1 1 has : 
proceeds. J—The #therial fluid is generally 
conſidered as little better than a mere va- 
cuum, and of little eonſequence in crea- 
tion. But, though we know but litile of 
nw know enough to -eanvince us that 
 thisis a great miſtake, In extent it is ſu- 
perior to all things. With reſpeti to oo- 

cupying ſpace, there is not the leaſt part in 
althe riltble * that is not 1 * 
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filled with u. But what is it -thit 4 is this: 
expanded? In every minute part are cor- 
puſcules of very different kinds. Lumi- 
nous bodies iſſuing from the Sun, Meon, 
planets, and ſtars muſt be in every part, 
vhere theſe bodies can be ſeen by the beſt 
eye. For no body can be ſeen without a 
certain quantity of luminous rays: But 
beſides cauſing a ſight of the different bo- 
dies from vhich they proceed, it is highly, 
probable they ſerve other important pur- 
poſes, even beſides that of guiding the dif. 
ferent bodies that float in them; purpoles- 
=_— of. Him chat made this immenſo : 


p. 5b. The SAR here'grows 175 2 6 * 
The atmoſphere ould not be confound- 
ed with the ther, the ſubjeQ of a former 
note. Thislaſt- penetrates and impels every 
thing. The atmoſphere. is penetrated and : 
impelled; and'is eafily excluded from ma- 

ny places. Thus by being excluded from. 
the top of the barometer; its weight or 
preſſure ſuſtains a column of quickfilver 
equal in weight to itſelf. But the zther 
penetrates and impels the tube and its con- 
tents: And the reſiſtanee made to this 


impelling power : conſtitutes the weight of 


* * We ns power is pro- 
| bably 


us 3 
| bably 2 has emanation of the- Sun, 
Hs planets, and © SOS Had. 

* 1 

As every particle of matter is :mpelled 
by the ætherial efflux and reflux, the weight 
of the. atmoſphere will always be in propor- 
tion to the quantity of matter contained in 
it. This weight, .and_ conſequently the 
quantity of matter, is aſcertained by the 
Darometer.., | EE 


| Tr is te 3 of the quickſilyer's 
falling as. we aſcend Dl there. is a leſs | 
column or. air fuſtained. 


8585. This Jams FEES 8 
That! is the principle by which bodies are 
impelled, according io the quantity of mat- 
ter contained in them, by the centripetal 
reflux. 4. There is. alſo a correſponding 
principle,. by which bodies impel others 
according to the quantity of matter con- 
tained in the bodies from whence the _ 
nation proceeds. Theſe two diſtin pr 
ciples are ſpoken of together in this place, 
but * mould not be confounded. 
= 52. This 3 ether 3 the 
Earth. — What has been ſaid of the ne- 
ceſſity of this return or compenſation, with 


reſpekt to the Sun and Moon, is N 
EE opp licable 


ir 4174 'Y 


applicable to the 'Earth. Without u u 
ply of air a lamp is extinguifhed; ing e 
Sun itſelf without the pabulum of the æthe- 
rial fluid (by parity of reaſon) would he 
dark. The Earth, for fmilar reaſons 32 : 
out a like ſupply) wu tofe its fre, and wich 
that, its alive powers intermak and externa. 
In a word, ſuch a continual large e 'ExPence 
muſt exhauſt it, without a proportion re- 
turn. On the other hand, if che EA 
was to receive a continual influx from the 
Bun and other bodies, the vaſt quantity of ; 
fire amaſſed would not only occaficn * 
and volcanoes, but deftroy it; -unlels 4 
lieved by an efflux from herſelf. This con- 
tinual change ſeems neceffary to dhe exiſ- 
tence, as. well as to the „ 
5 of all the ar creation. 


In ſpeaking of the f. ting Baer I i was 


65 Tait that they. were cafe? by the atherial 


efflux and reflux (from and towards the 
Sun and the Moon) being in the fate di- 
__reQtion. If what is here afferted be true, 
mat theſe ſame flnids paſs through the dani 
as well as the water, their effect will de 
greater on the land, as well as on the ſea, 
about the time of New and Full Moon. 
This increaſe of effect on the land is not 
_ eafily perceived; but a French Philofo- 
pher "records a phenomenon in the lands 


near 


ta) 


— Hudſon's Bay, Which be nine Fan- 
not be accoumed for, but may be ex- 
plained from this uhted umpulſe. After 
_ faying that ' in the winter it is no Uncom- 
mon thi lee rocks ſplit hy the froft;* 
he adds, — che ſe eſſects were more ten- 
© rible at the time of New m- F wn Moon. 


3 3 Hi _* 


been - 6. The Aber ECT the 
_ davk; after being long ſep: from him. 
Here is a proof that the effluvia of animals 
differ fromthoſe of otherthings. That from 
mu is ſenſibly different from what proceeds 
from. other animals. Every man has an ef- 
fluviem; the particles of which are differem 
_ fromthoſe'of other men. A dog has a fa. 
cultey Ke ning this difference: and e 
dor Tome like memory} ca- 
pableiof preſerving a knowledge of the dife 
ferent een matte on his ofaQtery 
nerves; -- $6 that animal efftuvia have a pe. 
netrating and impelting (or bay 
power, Similar to that monk, probably 
in a much inferior degree) which has been 
aſeribed to the tar rays and refluent & 
ther. This odorific efflux may be the 
@therial fluid mixed with animal - particles 
8 — $20 ith — _— 


Mn, 


This 
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This dene of emis: is W | 
* differing in degree and other circum- 
ſtances. At certain feafons it has a qua- 
lity very ſtrongly perceived by animals of 
the ſame ſpecies, and which thus becomes 
ſubſervient to very important ends. 


Ul 


P. 56. Sometimes abſorbed by Aller . 
dies. — On this depends ſcent; and this 
is the: ſource of the joys of the hunter. 
The common notion ſeems to be that the 
effluvium of the animal floats in the air; 
but it is impoſſible that this ſhould be the 

caſe long. The wind would { ene 

what did not adhere to ſome fixt 
The graſs and buſhes (perhaps.the Earth 
itſelf) receive the odorous efflux, retain it, 
and diſcharge it gradually. This anjmal- 
efflux is thought by ſome to be nutritious 
to the plant. It may be ſo; but we fee 
other inſtances of perfumes received, and 
retained in ſome meaſure, and gradually 
1 * for a long time. This is another 
inſtance of the extreme minuteneſs of the 

rticles of matter, and their activity: ſo 
that the ſolar rays and æther are not the 
1 a of this eee pms N 

aeg! fer 


a be 
perſea. health this efied as 
or: to be * When increaſed by 
motion 


© £ 47 1 


nach or otherwiſe it is very apparent in 
_fenfible perſpiration. When this diſcharge 
is obſtructed it may be promoted by exer- 
ciſe, warmth: or medicine: otherwiſe it 
becomes a dangerous enemy, hence pro- 
ceed bilious and nephritick complaints, 
gout and rheumatiſm, and various other 
diſorders according to the different parts of 
the body in which it ſtagnates. If protrud- 
ed to the ſkin in a diſeaſed ſtate, it pro- 
duces eruptions of various ſorts. Much 
goes off by the lungs; and, when inter- 
rupted, a temporary relief is obtained by 
eonvulſtve efforts. But if theſe. do not 
ſucceed, nor any of the artificial dransb in- 
vented by art, the habit 1 is oppreſſed. 


Thus Aiſeaſes are ofies cauſed by an ob- 

ra of: perſpiration ; but in many caſes 
this will an 6 account for the a 
ſymptoms, 'colds, and fevers, and the 
reigning epidemicks, and endemial diſeaſes, 
which oftenfollow the expoſure of a ſmallpart 5 
of the body to the cold, and noxious air. 
In theſe caſes does it not ſeem more proba- 
ble that an enemy is admitted, through the 
pores of- the ſkin, into the conſtitution, 
than that ſo. violent an indiſpoſition ariſes 
2 retaining ſo ſmall a part of the per- 
irable matter, as would have iſſued from 
& fmall — a the ſkin? The amol. 
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pphere ig a-congeries of ſubſtances: of in 
 miitely various qualities, from vybence dif- 
ferent conſtitutions imbibe different parts, | 


one man, ſends pt. to his bed ts 0 
 verifh-fymptoms. In this caſe the com- 
mon exprethian: of: catching” cold may be 
more e &of the caufe of the diſor- 
der, than the tedbnieal torm obſtruſed per- 
fhiration. This lat indeed attends che 
other (as crowding: a paſſage by going in 
hinders others from oming ont) and this 
is the complaint moſt felt, "though, not al- 
ways the original _— _—_ 


P. 56. In the vegriable word. | 
is: a ſpecies of emanation in regs — that 
2 more like: attradtion (if it was poſſi- 
hle for Bodies to act at à diſtance) than 
any ching that don beats! called by” that 


Dame. 
- The r Gia — to a 
of the fruit and ſeed. And by 
means of 1tsgreatplenty, 1tſtems tobe: ge- 
netally-{uppoſcd;. that a ſuſfioient quantity 
of it reaches the owarium, without any 
other guide than; chanee.. Its: in- 
2 is great, ** than is generally 


known ; 


. 


known: for though the pollen be very 
ſmall, yet the microſeope ſhews that it is. 
itlelf a. ſhell containing many ſmaller ſeeds 
or pollens. But yet, if it had no directive 
Pr inciple in its paſſage; no other guide than 
chance, {in a ſtormy ſeaſon eſpecially) 
an acre: of ground could. hardiy produce a 
pint of wheat. Such an important article 
is not truſted to chance, a word often uſed 
to exclude all regard to the divine Provi- 
dence, but equally contrary. to philoſophy 


_ and theology. 
In many..caſes. the pollen muſt move a 
confiderable ſpace, . (even from. one tree 
to another) and then enter a very ſmall 
long paſſage to reach its proper place. 
Ho is the floating little ball direQed in its 
courſe? What proviſion has the FaTRHER 
ALMicaTy made for its ſafety? May 

there not. be. in this: matter ſomething. 
| Gmilar to the elearic current, by which. it 
is guided to the ovarium. „ ͤ ꝛRß& 


That thjs is really the caſe ſeems highly 
probable from ſome obſervations very 
lately made. At the critical ſeaſon ſome 
have abſerved a mutual inclination, to- 
wards cach other, between the antheræ 
(rem whence the pollen comes) and the 


Sigma to which, it flies, This bending of 
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* organs! Wender each other is like the 

| Inelined poſition of the filaments of an 
cleric feather ; and may be owing to the 
ſame cauſe, che electric fluid paſſing to 
and fro, and conveying in the current tbe 
pollen to the place provided for its recep. 
tion. This ſuppofition appears to be ſtill 
more probable from an obſervation made 
by M. Haggaren, of Copenhagen; who 
ſaw a luminous appearance on ſeveral flow- 
ers in the moriths of July and Auguſt, 1 "Os 
See Crit. Review, Jan. 1789. 


It is alſo recorded i in the Swediſh Ads, 
_ that Miſs Linnæus obſerved that the garden 
naſturtium emitted flaſhes of light morning 
and evening. The ſame has ſince! been 
obſerved 20 others with * to , 


flowers. 


* 


2 


Theſe nat * of he 
tic currents, moving in contrary direc- 
tions at the ſame time, was not made to 

amuſe children (eitber young or old) but 
to dirett the attentive mind to ſome im- 
portant operations of nature; and teach 
us to adore the wiſdom and goodneſs of 
the Author, And what more important 
operation than that on which the preſerva- 
tion of the whole vegetable world de- 


pends? For if the — did not reach 
5 its 


K 4 1 
its ovarium or nidus, there could be no feed 
capable of growing; and without. ſuch: es. 
no continuation of plants. 


' What makes the danger * che pelle or 
faxing greater, and ſhews the neceſſity of 
ſome proviſion for its ſafety, is this: it is a. 
favorite food of ſome inſeas. We ſee the 
bees eſpecially, and the large drones, car- 
rying off great quantities, to make their. 
combs; which are filled with honey drawn 
from the neddaries of flowers. 


Indeed this very „ is ſome- 
times overruled by the univerſal Parent, 
to be a means of promoting the diſperſion . 

of the pollen to a diſtance. The bees drop 
ſome of their ſtores among other plants, 
as rooks diſſeminate the acorns * 3 
them 4 in the ground. 1 5 


But this ene Gelen 3 he 
very defective. Some eſtabliſhed law. is 
neceſſary to continue the different ſpecies; n 
and if we ſuppoſe the electric current is 
excited at the proper criſis to enlarge one 
part of the plant, and diſcharge the pollen 
from another part, and condudt it to its 
place (like the light bodies floating to and 
from the elearified 1 proviſion 
lens equal to the end. | Br 
— 


e 


FE 
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This notion of an een power, be- 
ing employed in the diſpoſal of the pollen, 
is farther confirmed by a paper very lately 
read before the Royal ſociety. It is alſo 
another inſtance of animals being occaſion- 
ally employed by the univerſal Loxo in 
* the 9 of plants: 


» Dr. Smith communicated che reſult of 
an experiment, which he made on the 
common barberry. When the plant is 
in flower the ftamina are bent backwards 
to each petal, ſheltering themſelves un- 
« der their concave tips: one of the fila- 
ments being touched on the inſide will 
 * inſtantly ſpring from the petal with a con- 
* fiderable force, ſtriking its anthera a- 
* gainſt the ſtigma. By this the impregna- 
(ion of the germen is unqueſtionably. per- 
formed. When the ſtamina ſtand in 
their original poſition, the antheræ are 
« effeQually ſheltered from rain, by 
© the concavity of the petals. Thus 
| probably they remain, till ſome inſect 
coming to extract honey from the, baſe. 
of the flower, thruſts itſelf between the 
* filaments ; by which means the 1 impregna- 
, tion is effected. , 


F. 57. They mae ſh and die. In ; 
plants. require not only earth and * | 
ut 


-X "iy 4 


but air and light. And theſe laſt are more 


neceſſary than the former. Some, parti» 


cularly of the ſedum kind, live with little 


or no earth; others thrive x ii a conſidera- 
ble time without water : but none do well 
without air or light. The air muſt be of 


a warmth ſuited to their natures; but air 


without light is not ſufficient. Nay, the. 
light (to make them vigorous) ſhould fall 


perpendicularly upon them. Trees over 
ſhadowed by others wither and die, and 
plants kept in a room ſtretch out their 
feeble branches towards the window, as if 


ſupplicating the neceſſary ſupply of light. 


This ſhews that light and air conſtitute 


their food; which makes them live and 


flouriſh ; and in exchange throw off a fra.” 


 grance ſuited to their natures. 


P. 57. | Support of animal 1 fe] —We 


were at a loſs to know, by what means the 
vaſt quantity of air rendered unfit for reſ- 
piration, by fires and the lungs of animals, 


was renewed; ſo as to produce a ſufficient 
quantity of pure air. This ſecret is diſ- 
covered. It ſeems, all plants (and even 
running water) abſorb the feetid' vapors, 
and return a * agg air. 
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P. 8 hey d fuſe an emanation. ]—k 
is faid of antimony and mercury, that be- 
ing kept in water, they will communicate 
a medicinal quality or- years together, 
without loſing any part of their weight. 
This may be a vague aſſertion, implying 
that their parts are ſo minute, that they will 


have an effect without loſing ſo much as 


Can be, or has been perceived. But if 
this ſhould be carefully examined, and 
found to be really the caſe; we ſhall have 
txvo;proofs, from the mineral kingdom of 
the general ſyſtem: emanations thrown off, 
and the bodies recruited by the adjacent 
fluid. In this way it may be that perfumes 
ret ain their power ſo long. All theſe bodies 
may find ſomething in the air ſuited to their 
natures; and which they may have, by a 
kind of digeſtion, a power of aſſimilating. 


P. 6x. All bodies would be compatted. ]J— 
It is found by the barometer that every 
ſquare inch near the Earth ſuſtains fifteen 
pounds of the atmoſphere; for the tube of 
a barometer equal to an inch ſquare would 
require fifteen pounds of quickſilver to fill 
it to a medium height. At this rate a mid- 
dle ſized man is preſſed by 32, 400 pounds 
all round; yet he feels it not by reaſon of 
the elaſtic — of life (fire and air) in 


ver 
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every part of the body. Preſſing ; 
on all ſides it does not binder motion. 


n life is at an: ad. ek claſti 


principle (by ſermentation) prevails. But 


then the inhaling power (by the extinction 
of life) being loft, by means of the ema- 
nation continuing, and even increaſing; 


the body periſhes. In a ſimilar. manner 


vegetables, and even minerals, are deſtrey- 

ed. Theſe laſt form a ruſt, which by the 
addition of fire and phlogiſton may be re- 
vivified to a metal again. Something like 


this has been reported of ves but 


not proved. mo 


P. 61. The internal heat dimins/led. * 
Thus when a drop of rain is falling from the 
clouds, if the air be very cold, it is frozen 
into hail: and water on the earth by the. 
| ſame cauſe becomes ice. In theſe caſes: 
the internal heat is not ſufficient to coun- 
teraQt the atmoſpherical preſſure, and the 
Vater is compatted into a hard body. The 


ſize is very little leſſened becauſe water is3 


with great difficulty compreſſed. 


P. 65. Exclude the ee Gr 
this principle may be explained all the ap- 
pearances that have been aſcribed to the 
attraction of coheſion. 


G 3 Thus 
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Thus when plaſter is laid on the ceilin 
ef a room, the tendency in the maſs to faſt 

to the ground i is eounteracted by the preſ- 
ſure of the atmoſphere, provided the air 
is effeQually excluded from between the 
: ceiling and *. 


When plaſter, expoletl to the air in 
lengch of time, has its interſtices filled by 
mall particles ſuited to their ſhape and 
 fize; the air is more excluded, the inter- 
nal parts touch one another in more points, 
and the whole is compreſſed to a r 
. ſtone. 


} 2 


Indeed in this way fs: * to be 
really made. Granite (or moorſtone). is 
eompoſed of gravel of various ſorts and 
E Vet the rain in length of time, 
carrying into the beds of gravel ſmall bo- 
dies, fill the vacuities. As theſe are filled, 
the air is excluded, and the atmoſphere 
2 the whole i into a ſolid maſs. . 


In the ſame manner we may conceive 
freeftone to be formed out of beds of ſand : 
and marble from the ſoft powder of marine 
hells mixed with water in the bottom of the 
fea; and compałted by the atmoſphere ; & 
when the retiring water en it expofed to 
the air. * « 
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This atmoſphericat preſſure is 1 2 


advantage to worms and inſects. By 648 


means a ſnail- creeps along a ceiling, and 


even on a pane of glaſs. He has no-claws 


to faſten himſelf, and if he had, glaſs could 
not be pierced by them; Yet be keeps 
| himſelf | ai falling by applying part of his 
body to the ſurface, fo as partially. to ex- 
clude the air. By this means he adheres 
firmly by one part, till he can advance the 
other; ſo long as he can ſupply a ſufficient 
BE of lime to exclude the air. 


By this ſame cohefion folders ond! flies 


creep on glaſs; and other ſmooth hard 
ſubſtances ; though perpendicular, or di- 
realy over them. By the ſoft yielding 
ſubſtance of their feet they exclude the air, 
to a degree ſufficient to counteratt the 
weight of their ſmall bodies; thus ad- 
hering alternately by their different pairs 


of feet. If they ſlip, the fly is ſaved by his 
wings; but the ſpider muſt have recourſe to 
his anchor and cable. He ſticks one end 
againſt the ceiling, and unravelling his ſilken 
cord, checks the fall; and aſcends by the 


ſame rope, or lengtbens! it ta the floor. | 


According to this principle of coheſion, 


no adherance can exceed the prefſure- of 
the atmoſphere, that is, fifteen pounds to an 


G 4 1 inch. 
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| Meh. And to produce this, the ſurfaces 

muſt be perfectly ſmooth. If two bodies 
lor the different parts of the ſame body) 
cohere with greater force than this, it muſt 

be owing to ſome other cauſe, ſuch as the 
parts being woven together, as in timber. 

But to ſay this is owing to attrafion is an 
evaſive 1 of ſaying, 1 know not the 

| * * cauſe,” 


P. 63. On the ſam: bebe J 0 0 this 
way (partly) it is that the ſap riſes in plants 
and trees. They are ſupplied with capil- 
lary tubes turning in different directions; 
and, probably, have valves at different diſ- 
tances, with various other proviſions be- 
yond our ſearch; by which the nutritious 
Juiee is raiſed higher than a ſingle preſſure 
of the atmoſphere could lift it. They 
muſt have alſo a variety of glands (or an 
apparatus ſomething 3 to ſeparate 
and prepare the different ſorts of fluid; 
and tranſmit each ſort to its proper place 
in the wood, pith, bark, leaves, fruit, and 
the different 1280 we each of theſe. 


. all this there i is aeg ane can 22 
expreſſed by attrattion; but a compli- 
cation of powers, that are beyond the 
reach of human ſkill, manifeſting infinite 


Wiſdom and almighty r as well as 
- lorable 


L 129 I 


= Wed towards them for whom. 


this proviſion is made. Indeed the prin- 


ciple of life (either animal or ve jetable) . 
is hidden from human-ſearch, and is pro- 


bably cauſed either immediately by Tus 


ALMIGHTY. himſelf, or ſome intelligent 


agen acting by 75 direction. But ſome. 


che inferior material agents may be diſ- 


cerned, and theſe are properly the objetts. 
of philoſophical reſearches... And in the 


preſent caſe -of vegetation, it is obſervable - 
that its effeRs are greateſt in the ſpring. 


when the ſolar rays, falling more direQ, be- 
come more powerful; and the united force”: 
of Sun and Moon raiſe the ſap at the ſame 
time, as they lift the tides in the ſpring equi- 
nox. The effect continues during the ſum- 


mer's heat (another effett of the ſame 


cauſe). but no new effort is made till: to- 
wards. the autumnal equinox: when the 


ſame cauſes, that. raiſe. the tides, produce 


a ſimilar effect in vegetation; but this - & 


ſoon checked. by the winter's cold. 

Some lave made big N on the 
changes of the Moon, as attended by ſi⸗ 
milar correſponding changes im vegètation. 
In America they prefer felling oaks in the 
Moon's laſt + quarter; becauſe then they. 
are moſt eaſily - ſtript of their bark. Per- 
haps the ſuperior power of the Full Moon 
A ©: rn 
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1 : I WA 
mae ſome days do hoe its effect an 


22 Ws Drawn We * wall —1 In 
the experiment made near a mountain in 
Scotland, this is ſaid to have been the caſe; 
in a very ſmall degree. To account for 
which, without attrattion, it may be ob- 
ſerved that the emanation, often men- 
tioned, proceeds from every part of the 
Earth. Of courſe the es or refſux 
muſt be direQedtowards every part to ſ upply 
the vacuity. And all moveable bodies im- 
pelled by i it muſt partake of this direction. 


oo 69- No fuck cau exiſt; It may 
then be aſked, What fd reaſon * the 
corks move towards each other 4 | 


3 this queſtion could not be anſwered 
here, it wonld: not follow, that it was un- 
anſwerable: : there are many things know- 


able that are not yet. known: 


The experiment of the: corks ſucceeds 
when they are dry or wet; but upon dif- 
ferent principles. When they : are dry, the 
water round them ſeems to be deprefſed; 

and when the cavities made by this pref- 
ſure are joined by the corks being placed 
(or moved by a current of air) near each 
> © "other; 


— 


Ea 


1 ber; they fall together by reaſon of the - 
lateral preſſure of the water being greater 
on the outſide than between them. EE 
When they are wet, the bene accu- 
mulated round them, and when the two 
accumulations come near, they ruſh — 
cher on the ſame principles as. two N 
water unite. | 


If ; it be alked; Whir ei 170 on] ſorm 
a cavity round them ? that: will be conk- 
dered, when we come to ſpeak of repulſion. 
= the reaſon be demanded,: W hy - water 
riſes round the wet corks, and why the 
two accumulations unite ? this with be con- 


ſidered now t 6 


Coheſion cakes: place only. between bo- 
dies that are ſo ſimilar in their nature, or 
ſo ſuited to each other, as to · admit of their 


parts to come into contact:“ and in pro- 


portion to this contact, the coheſion is 
greater or leſs. Where there is no eontact, 
the air ſurrounds the body, and, if it be a 


Buid;: forms it into a > ma ſhape. . 
„ Thus 


4 WY is ee tand Taid: to be y prov ed) by nicer 
miſts, that no two particles of mitter:touch each other. ghy: 
may be true. They may be ſeparated by that efflux and re- 
Nux to and from the heavenly bodies which is the great agent 
A when u gravity and other effetts aſcribed to attractton. 
t when we ſpeak of contad, we mean unt no . 3 f 


iatervenes. 


WS 

2 Thus quickfilver dropt on a table does 
not appear to touch it, by reaſon of the diſ- 
fimilarity in the conſtituent parts. Water 
falling on any thing that is oily, or very 


dry earth, Or on a dry leaf, does the ſame. 55 : 


It is preſſed by the atmoſphere into a glo- 
bular form. But when two drops of quick- 
filver, or of water come into contaR, they 
unite immediately. This brings the two 
accumulations round the wet cork into 
one. And thus the water, in which they 
ſwim, flides eaſily into contaRt with the wa- 
ter that is about he. 5 


P. 66. ElefSive attractions. In chy- 
mical experiments we ſee much of what is 
called elettive attractions: but every thing 
may be explained without ſuppoſing any 
ſuch thing. By a proper menſtruum, pe- 
netrating the pores of bodies, the internal 
fire is agitated. This cauſes them to 
throw off an emanation; and this emana- 
tion being received by another body, whoſe 
pores and inward frame are peculiarly 
ſuited to it, the effect is a total diſſolution, 
like that which happens in bodies ſet on 
fire : for ignition is nothing but ſepara- 
tion. And. when this active fire is ſpent 


or becomes latent, the diſſolyed parts ad- 


here, by the preſſure of the ambient fluid, 
CEA 28 8 'E uin 
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An a en ſuited to the texture of e a 
ſolved particles, i variaus chriſtalliza- 
tions. | 2333 e 


—Thus all the heavenly bodies ſeem to 


have a principle of ſelf-defence, in their 
reſpective emanations. Theſe going off 
with great velocity repel all other bodies; 


and their ſecurity is the greater, becauſe 
the power of this repelling emanation in- 
creaſes, as the ſquares of ditahices from the 
repelling body decreaſe. This may fecure 
us from all apprehenſions of the Earth or 
Moon falling into, or drawing nearer to 


the Sun: as fore have imagined. On 


the other hand, if the heavenly bodies had 


been governed by attraction, we ſee no 


proviſion for preventing ſuch effeQs ; ef- 


pecially when they came ſo near each 


other as to diſturb and alter each other's 


motion. According to the ſyſtem of at- 


tration, the nearer they approach, the 
ſtronger is their propenſity to unite. But 


according to this ſyſtem of Coſmology, the 


nearer they approach, the greater the ener- 
BY to POP each other at a diftance, = 


: 67. Electrical attraction. It is "I 
tainly more intelligible to ſpeak of bodies 


| carried to and fro in electrical currents. 
of 


P. 67. Keep the 8 at a di hace 
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of the, exiſtence of which we have clear 
evidence by the eye and the touch; than 
to talk of bodies lofing their elearicity, . 
and then coming back (like hungry ani 
mals) to be filled again. When once a 
notion is entertained of attractive pow- 
ers afting at a diſtance, no opinion is too 
| range to be admitted: but in electricity 
there is no need to multiply wonders with- 

out proof, nor make them more wonder 
ful, by the . in which they are ex- 
preſſed. The r COR are ſuffici- 
* marvellous. 


It is clear ha all poffibility of doubt, 
that this fluid penetrates all bodies with - 
eaſe and efficacy; except thoſe that are. 
themſelves. electrical: and theſe have: a 
power of receiving the fluid from the at- 
moſphere as long as they are warmed by 
friction, and rejekting it when offered * ; 
eleArified bodies. 


" 68. Appears 4 the effects. I Some 
of theſe effects are of great ſervice to the 
human body, others — hurtful-; as ap- 
pears from the accounts * Cavallo and 


others. 


"i very reſpeRable- 8 whoſe | 
age is * midway 1 eighty and 


ninety, 


— 
Fo 


L 135 1 


AY told me; he had by the clefittc 
fhock removed a ſpeck (he called it a 
15 from his —_ that threatened blind- | 
neſs. | 


Another 8 1 PR | A . 


by a ſingle .cleQrification, his Friend had. 


been cured of a vio) iolent inflammation in both 
eyes, of a daf e after man 
other means h proved ineffectual. 


x There i is body in nature that is not 
©afted upon by eleftricity, either as a con- 
dudctor or non conductor. Several fiſhes- 

poſſeſs the property of giving the elettric 


ſhock. The torpedo, or numbing fiſh, 


- Tand! one or more guy" of eels, from- 


© Surinam, if touched by the hand or me- 


tal rod, or any other conduttor, give a 


*confiderable ſhock; but may be ſafely 


touched by means of a ſtick of fealing 


wax. The ſhock depends on. the will of 


e the fiſh; and is tranſmitted to a great 


* diſtance, ſo that if perſons in a ſhip hap- 


©pen todip their fingers or feet in the fea, 


_ © when the fiſh- is ſwimming at the diſtance 


* of fifteen. feet, they; are affected hes it. f 


. $ Introduction. 


This is wont rſül but not incredible, 


becauſe we can conceive a ſubtil fluid. pe. | 
| netrating | 


* 
. * * % * 
2 I ©» 
Ts 136 | is 


| netrating through water, air, or earth, or” 
any other-body. But one body acting on 

another without contact, mediate or im- 
mediate, . 1s inconceivable. | 


: Theſe examples ſhew that the ctearical- : 
fluid can paſs through the body impercep- 
tibly, yet ſo as to impel and produce great 
effects. Theſe are the two powers (pene- 
trating and impelling) which have been 
pleaded for, as belonging to the ſolar rays 
and other emanations, as equal to the ef- 
fetis expreſſed by attraction: a thing in- 
conceivable without a continual miracle: 
chat is, without ſuppoſing Taz ALMIGH-, 
TY to work in a manner, of which all the, 
works of creation and providence: afford. 
no other inſtance. On every other cc a- 
ſion means are uſed equal 58 and fitted to 
che end. 


| 'P. 75. The Earth is hat 72 Thy rickas, 
| fo is the great and wide 4. We ſee a 
little only of the internal ſtrufture of "the. 
Earth, and, ſea, and their contents. But. 
is there no eye admitted to behold- theſe 
wonders but that of hi that formed 
them? Are there no Beings capable of 
knowing the power and wiſdom diſplayed 
in the bowels of the Earth, and in the 
__ 2 the ſea ? And if ſpirits ſee and 


admire 


C-- 


admire, being active and intelligent, may 
they not be employed in various opera- 
tions ſuited to their powers, not only here 
but in all parts of the creation? As far as 
we ſee, Tus Arnicuty works by means 
ſuited to the end; may not ſome oh 
means be. active and intelligent . 2 


| This was part of the moll ancient philo- 
ſophy, and is entirely agreeable to the 
Holy Scriptures; where ſpirits of differ- 
ent diſpoſitions are repreſented as aQtin 
all under the direQion and permiſſion * 
Tux UNIVERSAL Lo gp, Indeed, with- 
out this ſuppoſition, it will be difficult to 
aſcertain the meaning of ſome expreſſions 
ve frequently meet with; ſuch as the laus 
0 / nature, and the Divine Government be- 
ing regulated by * laus. Re 


For to whom are theſe laws fuppoſid to 
be given? If to the inanimate parts of 
the creation, the language is merely figu- 
rative, and Ggnifies no more than, that God 
himſelf produces the effect by inſtruments, 
which he has prepared for that purpoſe. 
But this is not always the meaning of thoſe 

expreſſions: eſpecially when we hear per- 
fons ſpeaking of the feeble efforts of nature: 
where the end is not accompliſh 4, that 
ſeemed. 


r 

| ſeemed to be intended. - Tr E-ALMIGUTY 
cannot be deficient in power, nor Tax 

ALL-w1sE be diſappointed in his purpoſes. 
Vet we often fee (in ſeeds of plants and 
previous ſteps towards the produQtion of 
animals) a wonderful proviſion made for 
producing effects, which however, by 
means of ſome ſeemingly accidental cir- 
cumſtance, are totally prevented, and ne- 


ver compleated, : 


* The truth is, the words nature and laws 
of nature are frequently uſed without any 
determinate meaning, and as ſerving to 
exclude all regard to Him who is the Au- 
thor of what is called natural, and Director 
of all that is called accident or chance. 


He is the Great Laugiver, but to whom 
does He give his laws? Not to Beings in- 
capable of underſtanding, and eonſequent- 
ly of obeying him. Intelligent agents are 
alone capable of receiving commands. 
And if they are free agents, they may be 
permitted to diſobey them. We ſee this 
daily among men, and why may it not be 
the fame in the world of ſpirits ? They 
are deſcribed in God's Word as good and 
bad; and acting according to their dif- 
ferent diſpoſitions; yet always limited by 
#e Supreme Being, on whom they, 1 
| = - WE 
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well as men, continually depend. On 
Earth men are benefactors or injurious to 


one another according to their different 
characters. And if we ſuppoſe ſpirits to be 


Er to act as freely, this will account 


for a number of defeats which otherwiſe 


are unaccountable, and will point out the 


origin of many evils, which otherwiſe elude 
all inquiries. . But this inveſtigation would 
lead us beyond the regions of phyſtcks ; 
and can be purſued with ſafety only by at- 
tending to what God hath revealed in the 


written Word, 


There we learn, concerning ſome ſpi- 
rits, that when Gop created the world 


they ſhouted for Joy, Job 38. 7. We find 


ther employed as Gov's ſervants for the 


benefit of his people; attending on CHRIS, 


1 Prophets and Apoſtles; as the guardians 


of particular countries, and of little chil- 


dren ; as miniftring ſpirits ſent forth to mi- 


iter to them lat hall be hers of jatvations 


Oft others we read that they are inſtru- 


mental in bringing ſin into the world, and 


death by fin; as permitted to afflitt good 


men for the exerciſe of their faith and pa- 


* 


tience, ſuch as Job and others: and de- 
firing to fi/t them as wheat ; as lying 1 700 
© 


fling 


in the mouth of falſe prophets ; as po . 
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| the bodies of men and grievouſly torment- 
ing them; as filling men's hearts to ſpeak 
hes, and ruling in the children of diſobedi- 

ence ; as the rulers. of the darkneſs of this 
world, fo that wicked men are cut off by. 
the laws as confederated with them, and 

moved by the inſtigation of the N 5 


Buy the feudal laws, (from which many ; of 
our own are taken) no crime ſeems to * 
been puniſhed by death, but treaſon. On 
this account, when it "appeared. neceſſary. 
to inflict a capital puniſhment on other 
crimes, men were {tiled rebels againſt Gop 
and our ſovereign lord the King. But. 
theſe were not mere fictions, but founded in. 
fact. Great and continued crimes indi- 
cate a ftate of rebellion againſt the king, 
or executive power, and * the king: 


of Kings. - 
Such aQive beings, ſo intimately con- 

netted with the things of this world, may 

be reaſonably ſuppoſed, according to their 

different characters, and as commanded or 

permitted by the almighty God, to be agents 

or inſtruments in much of the good. and. 
evil that befals us. 


In fat the Holy Series are (FA ſur- 
eit t teſts of truth 1 In all caſes where they give 
. | | | us 


T 4 4 


us any information. By chem therefore 
let us try this whole ſyſtem, which is the | 
Aubje of the preſent inquiry: let us ex- 
amine whether the account given of the 
creation in the book of Geneſis will con- 


firm what is here OPT to be proved 
and illuſtrated. ; 


Cen. chap 1. v. 1, . In the begin= 
ning, previous to the work of fix days, 
| "God created the Heaven and the Earth. He 

| formed or gave being to all things that 
_ exiſt; but we are not told when this was 
done. The Heaven, the Sun and ſtars, 
might have exiſted long before; and ſome 
of the planets, or even all might long bays 
moved round the Sun. 


Indeed the Earth itſelf micht 1 had 
a \ pho-exiſfechr- ſtate of beauty; but imme- | 
_ <diately previous to the fix days of creati- 
on, it is deſcribed as without form and void, 
and darkneſs was _—_ the face of the deep. 
It ſeems then to have been a maſs with. 
out form, without productions, dark, and 
(from the waters EN mentioned) 
moiſt, 


# » 
x * « 


To remove theſe dn wil bit in- 
to beauty and uſefulneſs this * 
| ma 5 


IT IS _ 
| vals, it-is. id, {v. 2) the Spirit. of God, 


moved upon the face of the waters. 


By the Spirit of God ſome have ſuppoſed 

_ the Holy Grosrt to be here meant. But, 
HE is ſuppoſed to have been already. 

| ſpoken of in the firſt verſe, as included in 
the word Gop; The Elohim. He created the 
Heaven and the Earth. The Spirit of God 
here ſpoken of might be either ſome. infe- 
rior agent, or inſtrument; acting under, 
and by the direQion of the Elohim. 


Accordingly others have thought that by 
the Sprritof God is here meant the air, acting 
with great energy; and on that account fo. 
called; as we read of trees of God. But 
the air is a cauſe ſcarcely equal. to the ef- 
fett produced, the removal of darkneſs. 
and moiſture by light and fire, making that 
beautiful which was without form ; and that 
_ fruitful which was void and deſolate. But 
the ſolar efflux, (that divinely powerful ſpi- 
rit of fire, light, and heat) - ſeems fully 
adequate to the great effect, when directed 
y almighty Power and unerring Wiſdom.. 
This might well be called the Spirit (or 
breath -or blaſt) of God, becauſe it was 
ſent by Him, as the great inſtrument in. 
the work of creation, and in preſerving 
in well-being the works of the Creator. 
x Accord- 


1 F: 


Accordingly the Plalmiſt aſcribes theſe to 
the ſame agent, Pf. 104. 30. Thou ſendeſt 


, } 
k 


\ 


forth thy Spirit, they (the animals) are cre- 


_ ated : Thou reneweſt the face of the- Earth, 


{ 


reproducing plants_in ſpring by the ſame | 
power. And Pſ. 3g. 6. By the word of 
the Lord were the Heavens made ; and all the: 


| hoſt of them by the breath of his mouth. It is 
true theſe may be figurative expreſſions, | 


_ implying only that the creation at firſt, 


preſervation, and annual renewal, of the: 


Earth and its furniture, is by God's power. 


and command. But if we can diſcover a. 


literal propriety in theſe expreſſions, it adds 


benen rad 


a, beauty and force to the language, by 
diſcerning an accuracy i in the words, not 


of this Spirit o " God it is aid that he. 


| MOVED bon dhe fa ace of the Waters. 


The vord tranſlated moved upon, hap- 


pily expreſſes the divine energy aſeribed 


to this powerful agent. It ſignifies 20 hover 


over, as a bird over her neſt ; communi- 


_ cating warmth and infuſing life. Such is 
the powerful operation of the ſolar. efflux 


on the- Earth itſelf, and the ſeas ; whereby 1 


they are ſtocked with inhabitants, in. 2 


manner alterwards deſcribed. 


But 


St in 3 
But the firſt effeR is tas teſtribed, v. 3. 


God ſaid Let there be light; and there was 
_ fight. Let an emanation from the Sun 


reach the unformed maſs, move on the face 


"the waters, fo as to raiſe them by rare- 

Sion to an atmoſphere, and make way 
for light to be diffuſed over the whole. 
In obedience to the Divine, Will, there 


was light. Not that it was then created ; 


but in that inſtant had its effect on the dark 
maſs. For that the Sun vas created be- 
fore is highly probable from the mention 
of the Heaven in the firſt verſe; and be- 
cauſe it does not appear how there could 
be light without the Sun. When there- 
fore two great lights are mentioned for tbe 
firſt time, in the account of the work of the 
fourth day; this may only imply that then 
the Sun and Moon firſt appeared. The 
Moon indeed might be then made, or, be- 
ing an appendage to the Earth, might be 
gradually formed with her primary planet; 
but the Sun and ſtars, though then firſt 

| mentioned, provalyy' exiſted long before. * 


It is added, (v. 4.) God Jaw the light 
that it was good, and God divided the light 
from the darkneſs. By turning the Earth 
round its axis, day and * followed each 
other. | * 


5 : u . 
„ , - > 
2 * 
- * 
8 
* 


. 


Ass this Spirit of God (or ſolar emana- 


tion) thus moving upon the face of the 
watery maſs produced light, it ſeems alſo to 


be the great agent in produeing all the other 


effects, that are deſcribed in the reſt of the 


chapter. By rarefaQion part of the wa- 


ters were raiſed, and the ſpace between 
theſe, and the waters that ſtill remained 
condenſed, had the appellation of the fer- 
By the ſame agent the waters that remain«» 
ed under the Heaven (or yen ght be 
gathered together into one place called ſeas; 
impelled, by the ſtroke of the ſolar rays, 


into the hollows prepared for them; and 


by their retiring dry land appeared. v. g, 10. 
The fame might be the inſtrument in cauſe 


— — — 


ing the Earth to bring forth: graſs, the herb 
yielding” feed, and the fruilætree yielding 


fruit. v. 11: By the ſame means might 


the waters be enabled to bring ſorti the 


living creatures. v. 21. and the Earth to 
produce the cattle and creeping things. 


The efficient cauſe of all theſe was God 


Himſelf; of whom it is ſaid, Gop created 


great whales and every living creature that 


moveth. The material cauſe was the Earth 


and water and other elements; but the ſi- 
rit of Gop moving on and impregnating, 
as mentioned at firſt, ſeems to be a power- 
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ful fl under agen in'creation, as afterwards in 
ing and preſerving all. At. leaſt the 
ho vs — admit of this: explication. It is 
not here contended that this is certainly 
their meaning. Wben the ereation of 
man is deſcribed; the-phraſe is altered: 
Let us make, man in our image. To 
whom did Gop ſpeak this? Not to the 
angels, for though they might have been 
employed as under agents, there is no in- 
timation of this. Certainly they were not 
conſulted, ſor - who hath been -the counſellor 
of Gop-? This expreſſion. therefore (com- 
pared with the plural. Zlokim in the firſt 
verſe) ſeems to 1 2 an intimation of what 
was afterwards more clearly revealed; that 
2 was not the work of the Father 
only but of the Son alſo: of Whom 1 15 
ſaid, -all things were created by Him. 
Whom therefore, with the Father 4 
Hoy Ghoſt; who ſeartheth' the <P, "I 
Rs f 9 K n Ever. 
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F the "INE of the din propofed in the 
preceding e ay, is well founded; it will 
explain the various phænomena; at leaſt 
it will not be inconſiſtent with them. 8b 
us examine whether it be ver or not. 
34 
L - a the Land moves regu} its axis 
in twenty-four hours, if the tides be influ- 
_ enced by impulſe of the ſolar and lunar 
rays, they will correſpond to the approach 
of different places to, and their receding 
from the Sun and Moon... This! is Known 
e che e.. 
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tw”. 
II. As the diurnal motion of the Earth 


the apparent motion of the Sun and Moon 
is from Eaſt to Weſt; if tides be the effect 
of impulſe they will move in open ſeas. 
from Eaſt to Weſt, The current of wa- 
ters and the current of air will, where not 
afteded by local interruptions, move in 
this dtreQion : every part of the ocean and 
| atmoſphere being kept down, as they ap- 
+ proach the mmnpetting body. Accordingly 
we find that within the tropicks (where 
the Sun and Moon act moſt powerfully, 


being vertical, or nearly ſo) there is an 


almoſt conſtant current of air and water 
from Eaſt to Weſt. 


1 III. Let us ſuppoſe the Moon {or Sun} 
10 be vertical; at any time, ten degrees 
Weſt of the Coaſt bf Africa. The effett 
according to the ſyſtem of impulſe) will 
be to cauſe the waters to retire every way. 
But this effect is for a little tim. 


bs 4 *$ 
143 


Wben, by the apparent motion, the 
place of the Moon {or Sun) is ſome de- 
grees farther weſtward; the waters will re- 
turn to the former ſituation; and, as the 
huminary moves weſtward, will rar 


3 


Twill 


that direction, to reſtore in eſiicceſion the 
equilibrium, deſtroyed by the vertical im- 
pulſe. Thus is produced a current af wa- 
ter and air (for the Hluminary. afſetts boih) 
towards the Gare 1 ungen the line ; 
1 K 2 | ſuppaling 


* | This reſt t uh at ait is 
the 9 of ror 2 e of an} m,n ye; ars, pie | 
nets, and etherial reflux. Theſe (excopr a ſmall difference 


h reſpe the 
2 An ers are 200 1 52 We ch oy 4 


ale with the Sun and Moon alſo, 
4 — eanle” 1 2 6 5n the water and ait: 3 


„ 5 ch 
E IK CN to, th Eat, 728 60 other, Per 


. 8 The | lumj mjary aff be Boch, kr bel Alke, 1 


nec propertiesin a mar fbendin 
Water c be- come 


2 — laſſicityx and compreſſibility. t be 
re ed; "ſpe, eaſily 5 ced* octup 5 05 * Tarr Joe. 


hen thus reduced * hecheeg: aper c;; and j 
wa to eſcape either ther Jatoal Ret e ug ward 83 3 ll 
1 à region ſui : and in that 

N Sho * . volume in p 9 1 jo; its 
gs FRove. th eE Eau F 1 1 1 

Had i i ngt hoſe do Mina 

| would 2 ect t in 1 Ars the, s in ip the ha- 
eter would riſe "Toa ow wo 


number of feet, at 4 — 952 i 1 3 \ 7 y 
It has been (obſerved of late chat = imp of 5 1 


s affect the barome ut in * 5 
2 riſe and fall "Ras Beck eff "obſerved 972 Few lines 2 6X 
| ſponding ug the tides. ws greateſt variations are ag to 


other cauſes. I 1 N 85 us to explai * 
e : the ſmall To — — beronteter in hot 
. countries, and the-effef of a in raiſing the quick- 
filver. In hot countries the air 4 — y rarefied finds its way 
quickly upwards. and 5. 5 without raiſing. the baro- 
meter much. But by the act of expanſion, * every 
Way, it og raiſe it a little more than, when the ſame be bek 
air 18 with watery particles; ; ſoas ſcarce. 10 — 
ef ſolution. : 


*; 
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fuppoſing the Moon or Sun to be there. 
But on the North ſide the current and 
wind will be from the — on he 
South ide from the ſduth- cat. 


ö IV. ee lies that bis is W 
the caſe ; but this effeQ has been aſcribed 
10 rarefaQtion ed the Sun s heat. 


he The effect of nee is to . - 
and raiſe both water and air, which aſcend, 
in conſequence of their becoming ſpecifi- 
cally lighter, by being forced upwards by 
. denſer air and water, ruſhing into the pla- 
- ces which they occupied before. And 
this rarefaCtion, by the vertical Sun, is 
certainly the eauſe of the lightning which 
ufually prevails, ſoon after noon, near the 
line: the expanded air drops its water 
in rain, and the electric fluid eſcapes in 
. ligbtning. But this does not at all account 
for the conſtant flow of air and water to- 
wards the Weſt. This muſt be the effect 
of regular impulſe in that diredion; in the 
fame manner as any floating body drawn 
- through water, will cauſe a current the ſame 
4 way: and if a ſucceſſion of floating bodies 
move thus, there will be a conſtant current. 


„V. In fag rn is {elf the effec 
of impulſe. e we Sorlliler the im- 
5 o menſe 


- wb J 


menſe 1 with which! li ght (che gr 

efflux) moves, and Confeatent'y the ma- 

ny millions of impulſes: made every ſe- 

cond of time (ſuppoſing the rays divided 

into ſmall portions in length ) by rays of 

light immeaſurably ſmall; inſinuating them 
ſelves between particles of air and water, 
theſe particles muſt be hereby . 
that | is, the whole expanded or. rarefied. 


dt, in ce currents 615 air or wat - 
ter, the operation muſt be principally by 
impulſe: becauſe had it been by rarefying - 
heat, the effect would be produced only by 
the Sun: whereas it is well Known that in 
producing currents or tides; (for tides are 
regularly changing currents) the Moon is 
the principal agent: whoſe heat (and. con- 
ſequently her e Hover 15 imper: 5 
ceptible. : 7 - 


WR * the NC current and 110 
wind, rarefadtion regularly operates 
with impulſe; but where lands are near, 
this regularity is interrupted, by the rare 
fying heat of the Sun prevailing in different 
places at different ſeaſons. In this * 


are produced the _— : 


Whien-the Sun is in the equator of ſous 
thern hemiſphere, in- the Indian Ocean, 
N TC 


G % 1 


the winds blow from Eaft to Weſt, (orfrom 
ſouth-eaſt to north-weſt), for the ſame rea- 
ſons as the trade winds in open ſeas blow 
in that direction. But when the Sun ad- 
vances towards the northern tropick, the 
heat becomes greater under and near that 
tropick, than under the equator. The 
reaſon. of which is this: the northern tro- 
pick paſſes over land chiefly from the Cape 
of Good Hope to the South of China; 
but the equinoctial in the ſame longi- 
tude almoſt entirely-paſſes over ſeas. But 
| ſeas are not heated - ſo much as lands, and 
of courſe do not ſo much contribute to 
heat the air above them. While there- 
fore the Sun is in the northern hemiſphere, 

the direction of the air between the equator 
and northern tropick, will be towards the 
North. But if it be aſked, What occaſions 
its tendency eaſtward ? (for in the ſum- 
mer months they blow towards the north- 
eaſt) this may be explained on the fame 
principle as the general prevalence of 
weſterly winds without the tropicks in the 
two great oceans. Theſe are eddies cauſ- 
ed by the conſtant current of air and wa- 
ter weſtward under-the equator and near it, 


VII. Thus in the Atlantic the cur- 
rent reaching the Continent of America is 


. ſo as to cauſe a double eddy: 
| One 


. is 7 


'Ft 104 
+ - ws 
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ne part turni e el the. Nor ph con-- 
dee a © 2% Ke 


| The equatorial curre; ITY air i, et i 
2 bei thus. ropelled | y. the land, a 
turning North and, South, n Kids) 2 
out the tropicks e Þ., 5 955 ins 0 
move in a contrary diret ion, to *reſtore - 
the equilibrium. Accordingly,we find. that 
Without the trogicks weſterly winds and ur- 
rents generally prevail: but not with * 
uniformity ber eg wülbin che apc. 


AL... The trade-wind after g ollne . 
.the Ach Js interrupted by the Coaſt of 
America. There. the upper part of the 

atmoſphere will paſs over the continent 
into the Pacifick Ocean, with ſome vari- 
ety in its direction ariſing from hills and 
vallies. The lower part will tow along the 
.caſtern coaſt, to the North and South, in 
the pe: redo, as & 98 1 current. "Thar 

| mY This ge 8 ED ers. ende a 1 5 


be conceived to bet J of the combined impul 4 
of all the heavenly bodies united. Theſe keep Yownihe at- 
moſphere, and in con junction with it preſs down the ſeas. 
As this is the effe& of many 8 acting together, this would 
cauſe. an univerſal level of waters. But this effect is pre- 
vented partly by the . in the rarefaction of the air 
ucing winds : and partly by _ regular changes of * 

= wh ſolar impulſe pr — es. 
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which reaches the Straits of Ma agellan and 


Cape Horn encounters the wind and cur- 
rent from the Pacifick : and with It turns 
towards the eaſtward. OY 
In the fame manner, 2 dens of the 
' trade-wind, which is turned by the eaſtern 
coaſt of America towards the North, partly 
falls in rain, or ſnow, or fogs; and partly 
turning eaſtward (in the grand eddy coun- 
teratting the tropical winds weſtward) oc- 
caſions the prevailing winds and rains 
from the Weft, experienced by the northern 
inhabitants of Europe. Indeed « French 
philoſopher aſſerts that at a certain height 
above Paris the wind is always weſterly. 
It may be fo in general in the neighbour- 
ing countries at a great height: and when 
it blows in a different direction below, 
this may be effected by the obftrution of 


high lands. 


IX. In the FRY Oct theres is the 
fame current and trade-wind within the 
3 as in the Atlantic: and the ſame 
divifion of air and water on the eaſtern 
coaſt of Aſia; by which they are turned, 
Part towards che North, and part towards 


* South. 


= The | 
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- The water turning towards the South 
in the Pacific Ocean makes an eddy to- 
wards. the Eaſt; and then part of it will 
come round towards the equator to reſtore 
the equilibrium, deſtroyed by the current 
weſtwards between the tropicks; and by 
the plentiful exhalation in that warm region. 
Another part of the waters flowing eaſt- 
ward, in the ſouthern part of the Pacific, 
will continue in the ſame direction, and 
paſſing to the ſouthward of Cape Horn will 
flow on in the Atlantic, and continue the: 
current round the globe, between the ſou- 
thern Capes and the South Pole. 


X. And this may belp to account not 
ow for that wind and current towards the 
Eaſt, fo univerſally prevailing ſouth'of the 

tropick, in the ſouthern hemiſphere ; but 
alſo for the greater degree of cold in the 
ſame region, above that which is experi- 
- enced in the northern hemiſphere; in the 
fame latitude. In the ſouthern parts of 
both oceans part only of the water, defle&- 
ed from the equatorial regions; returns 
back again to that warm climate from 
whenee it came. The reſt,” continuing its 
eaſtern courſe; without interruption, be- 
tween the ſouthern tropick and South Pole, 
at a diſtance from the Sun, Mill retains its 


cold. Cad a a 


— 


© 


torial current has its | 


On the 1 a the water, deſlected 
towards the North in both oceans, finds NO 
opening towards the Eaſt ; and when ac- 


cumulated to a certain degree, muſt fall to 


the ſouthward ; and j Joni mg EA 19 . equa- 
eat T E ored . 


This is owing to the junction of both con- 


| tinents towards the N ira e are . 


rated towards the South. 


Þ- - In both oceans the mA of ile 
Sun and Moon, acting together in the 
ſpring tides, is reckoned to be a difference 
of about twelve feet between high and low 
water. In narrow ſeas and channels the 
difference will be greater or leſs according 


to local circumſtances. When, the flood 


opens with a vide mouth into à river 
growing gradually lebs, the water thus con- 
fined will riſe high: as in the river St. 
| Lawrence, and the Briſtol Channel. Where 
it enters by a narrow mouth into an inland 
ſea growing wider, as the Mediterranean, 
the force of the tide will ſoon be pern ny 
ae but nds. Fo 


7 X11 The page ads the. 'entrent, of 
water, 0 the tides are conlidered t 


| ther, becauſe all are produced by the — 55 


ſolar and lunar impulſe. But theſe ſhould 
1 — ſeparately alſo, ny 
| | The 
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The Wade ind is a; portion of the 
air or atmoſphere, raiſed by -evapo- 
ration from the ſea, and impelled by the 
Sun and Moon weſtward ; till mingling 
with the reſt of the atmoſphere, it is driven 
in various directions, and at laſt, condenf- 
ed into rain, falls again into the fea ; or if 
it falls on the land, becomes-a blefling to 
the country by watering the Earth, ** 
then returns in rivers to the ocean. 


The current is a 1 impelled by * 
ſame cauſe. And by the ide is „ the 
variations in this mh ny according. as the 
impelling powers act e or in con- 
W 


1 The current may be whced from the. mid- 
dle of the Atlantick to America, and from 
thence back in the northern hemiſphere to 
Europe. And by this current, we are in- 
formed, the productions of America have 
been carried to the coaſt of e ſuch 
as nuts and pieces of wood. 


The tides are different * the current, 
they move much more rapidly. They 
are not the ſame particles of water, but are 
cauſed by an effect of impulſe, communi- 
cated from one part of the great body of 
waters to another; as in the concuſſion 

Produced 


— 


che motion very quickly. 


end where | their radii fall perpendicular, 


Later at Scilly and 


* _ 7 
- : j » : 
p "ll © r 
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produced by a diſtant eanhquake. This is 
the effect of that quality in waters, by which 
they are incapable of being compreſſed; 
They eaſily give way to impulſe, and by im 

pelling the waters near them, communicate 


- as; 4 


XIII. The time, ken up in commu- 
nicating this impulſe: of tide in the open 
ocean, may nearly equal: the apparent 
motion of the luminaries by which it is ef- 


feed. But when the diredion is altered, 


it probably becomes gradually lower. 
And after various deflettions, the time of 
the flood may be *traced* in narrow ſeas; 


but with great inequality owing to pro- 


montories, ſhoals, and = rocks. In 
the two oceans the: effects are produced 


with great regularit. 


Fot inſtance Lat the time of New Moon 
Wp both luminaries to be on the firſt 
meridian, their united emanations keep 
down &e- waters where they are vertical, 

with 


* When the Moon is one or fixteen b it is bigh 


at the Lizard | 6 3 
At Plymouth 6 40 
e en 2 
Southampton 12 4 
ee 2 18 
London 3 48 
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with the greateſt force; which is leſſened 
gradually till, at the diſtance of go degrees, 
it is entirely ſpent. For more than half the 
globe can never be preſented to the ſame 
Impulſe at the ſame time. At go degrees 
* diſtance then there will be high water, and 

- a" ſpring tide in the goult degree, ande in 
4 e ge Nis i 


At the fame: time, on ibe e fide | 
of the globe, the lunar and ſolar reflux 
will act together, and produce the ſame 
effect: that is, low water in the 180th de- 
gree, and high water with a ſpring tide, in 
the goth, and the 270th: where the flood, 
produced by the lunar and ſolar reflux, 
will unite with that Rape going the CADA: 
DIE folar- . Sn 


w—_ pa time Ry the. Full Mahon: * 1 

| effeQs will be produced by the ſame pow- 
ers, acting in oppoſition; If we eſtimate 
the lunar efflux to be five, and the ſolar 
three; when they are together their joint 
power will be equal to eight. - So when 
they are oppoſite, as at the Full Moon; 
ſuppoſing their reflux to be equal to the 
_efflux; in this ſtate: the lunar efflux, equal 
to fire; acting in the ſame direction as the 
ſolar: reflux, equal to three, the effect in 
keeping down the waters, where the Moon 


is vertical, will be here alſo equal to eight. 
Of courſe there will be high water in the 
goth and 270th Sg as at Ge time of 
e a 1 7 10 | 


Ai the A ume, on * ins ade 
ol the globe, in the 280th degree of lon- 
gitude, the Sun being Tank atis with 
three degrees of power, and the lunar re- 
flux, always equal to the efflux, being 
_ - equal to five; here alſo will be low water 
at the fame time. And at 90 degrees diſ- 
tance, Eaſt and Weſt, che waters not be- 
ing preſſed down by aikes 2 _ 
; Wu to a ſpring tida. 


At he time of the guarters Day . of 
the Moon, equal to five will be leffencd 
by the power of the Sun, equal to three. 

Olf courſe, the effeQ in keeping down the 
- waters will be equal to two: and the flood 
at ge degrees being in Preen it will 
be neap 1 e 


3 oppoſite ade of the 3 the 
fame effect will be produced in 180th 
degree by the — reflux, equal to five, 
leſſened by the ſolar reſlux, equal to three: 
"for in this ſituation the Sun and Moon, be- 
ing 90 * en yon each _ 

9 


11 


E a. 4 
aa* in different directions: and the Sun 


keeps down thas flood which the Moon 
| raiſes. | | 8 _ + 


It is not 1 aſſerted N theſe are wer 


exact proportions between the powers of 
the Moon and Sun; but round whole 


numbers are uſed for greater clearneſs. 


In all other — the effects pro- 


duced 1 the two luminaries, will be great- 
according as the radii of the Sus 
fall leſs or more oblique to thoſe of the 


er or le 


Moon; and as they approach nearer to, or 
recede farther from the poſitions which pro- 
duce the greateſt or leaſt effect. 


5 


Low water being always ka ei- 


ther by the vertical Moon, or by the ver- 
tical direct impreſſion of the reflux to- 


wards the Moon, it will be low water 


twice in twenty-four hours under every 
meridian ſucceſſively, as, by the Earth's 
rotation, every degree of longitude is 
brought under the vertical Moon or to 
the point 180 degrees diſtant, under the 


direct impulſe of the lunar reflux. And 


the high water tes always at go degrees 
diſtant from theſe two points, it muſt be 


high | 


— 
N n i 


i I 


high and low water twice in twenty-four 
hours, all round the globe in — 
This the theory leads us to expect; and 
this e conſtantly confirms, 


Fe,» 
440 
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DISSER- 


On the effects of earthquakes. 


3 


AN exceſſive accumulation of fire in the 
human body may be conſidered as a cauſe 
of fever, and many other diſorders. - And 
in the ſame manner too great a quantity in 

the bowels of the Earth pragaces' IG 

| "QUAKES and n 


Theſe are Wee en but libe 
the operations 'of divine Providence in 
other caſes, (who in wrath remembers 
mercy) theſe are often attended ns on 
neficial ee, u 


— 


From the great aber * volcanos ill 
burning, and many others, where the ef- 
fetts are viſible, though the fire is not lo 
at preſent ; it is certain that in the bowels 
of the Earth are vaſt caverns of fire. Some 
of theſe have a communication, as appears 
from the mutual effeQts which they cauſe 
on one another; one volcano HERE. of 
b 8 1 ete 


CT 6 1 


eted by the diſcharge from another not far 
off. Some of theſe internal fires lye very 
deep, and are very extenſive, as appears 
from their moving a large portion of the 
JSC one TT 
From theſe vaſt elaboratories ifſue fire, 
vapors of various qualities, and the differ- 
ent ſorts of burnt and fuſed ſubſtances, that 
compoſe the volcanic mountains, and co- 
ver the lands about them. In themſelves 
theſe are inſtruments of wrath uſed for che 
chaſtiſement of ſinners: for without ſin 
there is no death nor any of its harbingers; 
nor does either good or evil befal us with- 


out Divine appointment. But though in 


themſelves judgments, yet in their conſe- 
quences they are beneficial. The lands 
are made fruitful by the aſhes diffuſed; the 
very lava in time produces vegetables, and 
in its hardened ſtate is ſubſervient to vari- 
ous *uſes. The very inequalities produc- 
ed by theſe eruptions are favorable to the 
produt̃tion of many uſeful trees (particu- 
larly the vine and olive) which would not 
otherwiſe be fo well ſheltered. By theſe 


In Holland, where ſtones are very ſcarce, the want is 
- ſupplied by the quarries on the Rhine; which the ingenious 
Mr. Lac has proved to be formed by volcanic eruptions, . at a 
time when theſe countries were covered by the ſea ; for over 


cheſe quarrics are ſtrata of marine ſubſtances, | 


means we Andes and Kin enjoy the. dik⸗ | 
ferent ſeaſons together. 


Ae the other effect * 3 
and volcanic eruptions, it ſeems probable 
that theſe have been employed in prepar- 

various minerals, and depoſiting them 
in places within the reach of man; when 
ſought with laborious diligence, which is it- 
ſelf a great bleſſing; as it ſupplies employ- 
ment and maintenance. When ve ob- 
ſerve the ſituation of the loads of metals; 
found in narrow fifſures of an indefinite 
length, and ſeldom failing in depth, it is 
highly probable that theſe ſtores were: lodg- 
ed there, under the dire tion of the Al- 
mighty, by ſubterraneous convulſions, 
Small quantities of metals are ſtill found 
| ſcattered in the Earth; and, by a ſtream 
of water waſhing away the lighter earth, 
are ſtill prepared for the ſmelter. But if 
in ſome of thoſe ſubterraneous fires, of 

which almoſt every part of the World re- 
tain ſome marks, ſome of -the minerals 
have fallen into the immenſe furnace; they 
might be thrown into thoſe clefts, produced 
by the ſhaking of the FORTE where Ma are 
ſtill found. 


The ſubterraneous caverns of which 
vw MEG; and the Lipari Iſlands bers 
een 
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been for ages the ſmoaking. outlets, muſt 
be very great, in conſequence of the vaſt 
quantities diſcharged from them. The hol- 
tows: from whence the Andes have been 
raiſed muſt be ſtill greater. Theſe exam- 
ples ſhew that it is not improbable, that the 
tradition, of a continent or vaſt iſland ſunk 
in the Atlantic may be founded in fact. 
Indeed the iſlands ſtill remaining wich the 
volcanick peaks, and the appearance of 
the adjacent countries me it en ou 
"_ r 8 a | ALES £1 'F F214 


* 


If we - ſuppoſe nile great event to "es 
taken place at the time of the deluge, it 
will at once explain the ſacred: hiſtory. and 
account for many appearances i in derem 


© Je: Soker. 1 % ige fem 


4 the ſubſiding wy = ha 8 conti- 
nent, into the grave prepared for it, was 
gradual, taking up the ſpace of an year; 
this might beihoweae of the deluge. When 
Earth and fea began to fill the vaſt cavern, 
the mixture of fire and water would pro- 
ye a vapor to fill the Heavens with wa- 
tery clouds, attended with lightning, ftorms, 
and tempeſt ; as much greater than thoſe 
which attend the eruptions of Veſuvius, 
as the ſtorehouſe from whence! chey poured 


was larger. — as Moles writes, were 
3 | ail 


t 0 
all the fountains 7, the great deep broken ud, 


and the windows (or flood-gates) of Heaven 
were opened. And theſe two ſources were 
abundantly ſufficient to cover the Earth. 
Gen. 7. 12. The rain was upon the Earth 
forty days, and forty nights. During this 
time the flood-gates of Heaven diſcharged 
their contents. But the ſupply of waters 
from the fountains of the great deep now bro- 
ken uþ continued longer. By theſe means 
the waters ſtill continued to increaſe. v. 
24. The waters prevailed upon the Earth 
(continued to riſe? an hundred and fifty days. 


As the Atlantic region deſcended, the 
Vaters whoſe place it then occupied, muſt 

riſe of courſe, and overflow the land; and 
if this deſcent was ſuch as to be-one hun- 
dred and fifty days, before it ſunk ſo low ag 
for the waters to cover what was land be- 
fore, and form what is now the Atlantic 
Ocean; ſo long would the waters conti- 


nue to increaſe upon the face of the Earth, 
But when the deſcending continent ſunk 


lower, and the waters flowed over it to a 


conſiderable depth, the effect muſt be that 


the waters that were raiſed abeve the Earth 
would retire ; and continue to abate till 
the ſubmerged continent reached the depth 
prepared for it. God made @ wind to paß 

over the Earth and ne e 


- 


* 
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_ this vind the waters were Aren to 0 = 
place appointed for them, making that fea, | 
Thich: was Tand before. Now too, both 
the great ſources of water ceaſed. Gen. * 
©. er 4.4 Fountains alſo.of the deep, and 
the windows 0 Heaven were ſtopped, and the 0 
tarn 7. rom Heaven was reft trained. And he i 
waters og from off the Farth continu- 
ally, or, (as it is in the Hebrew) going and 
returning: returning back to the ſea from 
whence the came. N after the end of 
the ñundred and fifty days the waters were 
abated; taking the e ume 1 in retiring as 
in flowing. f 


Duting this reat convulſion the 
Whole Earth muſt be greatly ſhaken; and 
the effekts are ſtill to be Nn. Some of 
the higheſt mountains ſeem to be left by 
the grounds falling round them, or to be 
tdemſelves raiſed by che labouring Earth; 
ſo as to be ftill in a precipitous ſtate. Rocks 
Every. year fall from them: which ſhews 
chat the time of this event cannot be 115 
diſtant, and this. confirms the facred hi 
: tory. Some parts that, till che deluge, 
2565 at the er of the ſea, were then 
Er raiſed,, or left uncovered by the re- 
tiring waters; as appears from the ſea 
ſhells, arid. calcareous rocks, and chalky | 


hitls formedoout of what was once marine 
ſubſtances, 
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ſubſtances. And when we ſee what large ; 
ſtrata of theſe are found in various coun- 
tries, ſometimes intermixed with parts that 
ſhe w no ſigns of having been ever covered 
by the ſea; theſe appearances ſhew that the 
convulſions": uſt be wonderful. But all 
was under the guidance of our good and 
gracious Father. For by theſe convulſions 
proviſion is made for promoting the ferti- 
my of the Earth," and ſupplying a great 

' of bl Mings.' Lime and 'marble 
E ee Br ſtöredd up to oy, ct the bull 

der, atid fertilize the Earth. 


Such prodigious operations on one fide 
of the globe would probably affect the 
other. "The internal fire might be central. 
The bewelt ef che Earth ma) be the ſeene 
of one vaſt elaboratory, in which opera- 
tions are carried on extending in their be- 
neficial (as well as deſtructive) effeds to 
the ſurface of the globe on every part. 
The Pacific Ocean might undergo a 
change ſimilar to that of the Atlantic. In 
that alſo are traces of very extenſive vol- 
canic operations. The iſlands ſcattered 
throughout that vaſt ocean are plainly ſuch 
as have been raiſed by earthquakes ; or left 
by countries ſinking round them. . And 
the ſimilarity of language in very diſtant 
8 24 between which there could be no 
5 „% + communi- 
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_ communication, as they now are; and in 
the preſent ſtate of their navigation, ſhew 
eh that e once. were Jeinad. = 

If in bis manner the. two. vaſt oceans 

980 Atlantic and the Pacific) were pro- 

duced; they may be conſidered as two 

great memorials of the divine Juſtice .and ' 

Goodneſs: Juſtice in-puniſhing the wicked- 

neſs of that generation which Cod ſaw was 

great. Gen. 6. 5: and Goodneſs, towards 
ſucceeding generations. For theſe oceans 
open a communication between the moſt 
diſtant regions, and are (like the heart in 
the body) the great ſources, that ſuppl7 
the tides, ſo important to navigation and 
commerce. They are therefore to all ge- 
nerations monuments of rr and Judg- ; 
ment. | „ 
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% the hehe * and renovation 
27 the Earth. . 
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As this WT 1 "66 ſolar er, 
may have been employed in creating, guid- 
ing, and preſerving the Earth and its in- 
habitants; in cauſing the deluge by fire 
accumulated i in its bowels, and expanded, 
the ſame agent may be employed in that 
deſtruktion by fire, of which the Scrip- 
tures ſpeak plainly; and even reſtoring it- 
in, of which, in the opinion of ſome, 
the ſame Scriptures wy” ſome intimation. - 


Of the deſtruction by fire St. Peter ies 5 
us this account: By the word of God the Hea- 
vens were of old, and the Earth ſtandingout of 
the water and in the water, (partly ſtanding a-. 
bove, and partly covered by theſea) where by. 
the world that then was being overflowed with - 
water periſhed. But the Heavens and the Earth - 


which arenow, by the ſame word are lebt in tore 
$4143 I 3 reſerved - 


J $$ 
ferved unto fire againſt the day of judgment. 
| The day of the Lord will — as a thief in 
the night, in which the Heavens all paß 


away with a great noiſe, and the elements 


H melt with. fe ruent heat, the - Earth aljo 
22 the works that are therein Mall be burns 
TEE 

The Apoſtfe, that reveals theſe important 
events, proved his divine miffton by many 
.- miracles; what he ſays therefore is con- 

firmed by the great Seal of Heaven. 
The world ſhall be deſtroyed by tbe ſame. 
powerthatmadeandpreſervedit, thewordof 
God. It was once deſolated by water; but 
a greater deſolation will be effected by fire. 

The Heavens ſhall paſs ewaywith a greet noiſe. 
The ſame fire, that ſhall Purn p the Barth, 
will cauſe the Heavens to paſs away, io 
vaniſh out of ſight; veiled in a covering 
of darkneſs. The elements (che Earth, air, 
and water) ſhall melt with fervent heat; 
diſſolved into one maſs by that all- ſubdu- 
ing element of fire. The Zart alſo and the 
| works that are therein ſhall be burnt: up, 
And we may ſee a preparation for this 
great event in the combuſtible materials 
of which the Earth is compoſed; and in 
the partial deſolations effeRed. by fire, at 

different times, and in various places, os 

Ws | 3 | ut 
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But when the Earth. 3 is thus bude vp 
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have no intimation. Fre 90 ede 
the different parts; and when all is * 
that fire ever did, what may be the f nr 
of this glope reduced to Ahe, C or vir Wed. 


Wherever the great maſs ſhall be, it 
will be ſurrounded by ther, and the ef- 
flux. of this or ſome other ſun, For tho! 
the Sun ſhould be turned: into darkneſs 
and paſs away, it may not be deſtroyed: 
nor indeed undergo any change, but that 
ol being covered * the. a l Ll 

the PRs e ae 


Ik the burnt maſs be ſurrounded * he 
klar eMux and the ætherial r it 1 
e moved as before. When th 
pent its rage, it will of courſe 5 — 
latent, or aſcend to join its origin. The 
reſtored temperature would be followed 
by a change ſimilar to that of its creation, 
as defcribed by Moſes. Though at firſt with- 
out form and void, if God continues to Ten 
forth his Spirit (or ſolar efflux) this would | 
diſpel the darkneſs, and it Sou be light. 
Tf - the ſolar impulſe andre Bing wodium 
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14 would 


7 
ts 
17 
it 


n 
** 


} F 
Wh! 
F 7 
* 
4 1 
1 
I 
« Ir 
Wes 
1 
4K 
1 
1 
1 
1 
un 
34s 
- 2 
1 
1 7 
ww 
e 
FH 
$4 
14K} 
73 11 
: 
1 
1 
15 
1:75 
11 
144% 
* 
Bis 
1 
BK 
1 
7 
48 
147 
Hit 
"719 
E 3's. 
'F 17 
: 
2, 
1 
it 
BEE 
HEH 
148 
15 
"x 
_ 
n 
35 $a" 
1 
a 
1 
- > 
* 4s 
v7 
= 
4.3 
8. 
nx 
? 3 
i 
| (72 
1 
4 
4 
$ 
4 1 
a 9 
. 
of 


* x76 * 
Sin chaſe day andnight. When by ace 


power the maſs of waters became partly ra- 
reſied into air, this would cauſe a ſepara- 
tion between the waters thus rarefied, and 
the waters ſtill continuing in their watery 
ſtate; divided by the firmament, or ſpace 
._ that feparated them. And if there were 


any hollows in the mafs, the waters that 


filled theſe. would become eas. 


Thus far a new creation might be effeed 
by the word of God caufing the Sun to ex- 


ert his former influence, and by the oper-. + 


ation of the fame cauſe the Earth and ſea 
might be prepared for vegetables and ani- 
mals. But for the production of theſe a 
higher (and intelligent) power would pro- 
bably be employed, if we may judge of the 
future ways of the Almighty from what has 


been: a judgment which, from the ſtrict 


analogy, and uniformity in the works of 
God, ſeems highly reafonable. 


In che account of the creation it is Paid; 
Gen. 1. 11. Let the Earth bring forth graſs. 
And v. 20. Let the water bring forth abun- 
dantly the moving creature that hath life. 
And v. 24. Let the Earth bring forth the 
living creature after his kind. But nei- 
ther Earth, nor water, could be an thing 
more than a material cauſe. In orming 

$a 1. RY a | | | an . 
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an n börh prdducing ſeed, or a ſeed produc- i 
ing an herb (and eſpecially in producing 
an animal with loco-motive powers) a wi 
dom and power is viſible that muſt ulti- 

mately be referred to God. Accordingly 
it is ſaid, v. 21. God created great whales. 
And v. 25, God made the beaſt of the Earth. 
So we ſay of an architect that He built a a 
pallace, or a city, without expreſſing the 
intelligent agents, capable of receiving and 
executing his commands. It might be ſo 
here,“ and may be ſo hereafter ;- but this 
1s not expreſsly revealed for wile reaſons. 


fi in this fuppaſed renovation,” it mould | 
pleaſe the Almighty to peoplethe Earth with = 
rational creatures; capable of choice, of 
knowin bg, loving, and obeying the Crea- 
tor; a ſuperior power might be exerted; 
ſuperior to angels and all created Beings. | 
The language might be as at the firſt: Let 
us make man in our image. This Scrip- | 
ture is explained by others, which ſay of 
. THE Son or Gop, All things were created 
* him ; and of THE HorLy SeiRIr, He 


earcheth all Pe even the deep things of | 
I > "Gi - So 


it ſeems to me moſt robable; that! fuck things W3 4: 
J have lome degree of und dingand will, can Po 0 — 


* powers.” Reid's Effays. - * 
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| Te 2 agent that Les the effefts which! we © fee ſee bi 
> 8 with active * but he i is behind the ſcene. Bid. 


L 178 J 


Cod. If it be aſked, what ground have 
we t expeRt this renoyation?: From what 
is here faid, it appears probable, and a 


thing to be expetted from what we per- 


ceive of the powers ating under the direc- 


© 2 


tion of the Almighty. But we have other 


reaſons to expect this renewal. St. Peter, 
after ſaying, the elements ſhall melt with fer- 
vent heat, immediately adds—Nevertheleſs 
we, according to his promiſe, look for new. 

Heavens ond a new Earth, wherein, dwelleth 


- 


righteouſneſs. 


Theſe expreſſions may be figurative, ex- 
preſſing only à future {tate of holineſs and 
happineſs. But after deſcribing a literal 
change of all things; it is not likely that the 
text ſhould ſo ſuddenly change from literal 
to figurative language. The new Heavens 
and new Earth may be theſe ſame Heavens 
and Earth, reſtored to a ſtate of glory 
equal (or ſuperior) to that which they had, 
before fin entered into the abr. and 
VV IS. 


3 : . 


A Heaven and Earth thus reſtored and 
glorious may be a ſuitable habitation for 
the ſpirits of Tuff men made perfect, clothed 

with bodies: ſpiritual, incorruptible, and 


.. . glorious. Behold I make all things new. 
© Rev. 31. 5. Theſe are the words of J:- 


L ws 1] 


sus; and! mne work is his. 0 him the 
F ather faith. Heb. 1. of the creation, 
Thou Lord in the be ER haſt laid the 
foundations of of the Far 45 "the. Headens 
are the work of thy hands. They ſhall periſh, 
but thou ee and they all/hall wax old as 
doth a garment; and as a veſture [halt thou 


hold them up, and they hall be changed. All 
viſible created .things are ſubje& to de- 


cay and change, as a garment ; to 722 
tion and reſtoration: - but2the Son of God 
is the Creator; and, by: becoming:the'Son” 
of Man, is the Reſtorer or Redeemer,” 


0 | . e 
; | | | 3 . 
3 * 7 9 F - f 8 4 9 7 SE 7 
2 1 1 . a . q 2 * 
: «Sar * 53, : . F D SS 
; VVV LY ERe 
- TY ; . ; _ 


I 180 1 
1 2 * 0 N 11 2 3 I bt 
"4 
E,* 8 * 


* Kn 


vis 8 $SERTATION Ww. 


of the auch between creation and. 
e 


1. - - | | 


1 the 1 of creation . | 
preſervation on one hand, and that of re- 
demption on the other, there ſeems to be a 
great analogy: as the ſacred Writers fre- 
quently borrow images from one to ex- 
plain the other. The inviſible things 7 God 
from the creation of the world are clearly feen. 
Things viſible do not only prove he” divine 
Power and Godhead; the exiftence and 
glorious perfections of God: but they alſo 
| ſerve as a mirror to repreſent the inviſible 
things of God. Natural things ſhew us the 
glory of God in the face of nature; and 
the Scriptures give us the light of the know- 
ledge of the glory of God in the face of Jeſus 
Chriſt: and between theſe two repreſenta- 
tions there is ſuch a correſpondence, that 
an attentive view of things natural and tem- 
poral, may help us to form better concep- 
tions of things ſpiritual and eternal. And 
this] is the EW? uſe or 8 philoſophy, 
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by the creature to find out the Creator; 


and to obtain ſuch views of his goodneſs, 4! 
and greatneſs, as may fill us with gratitude, 
and love, and holy fear. Without this 
effect philoſophy is but vain amuſement. 
But when things viſible correſpond to what 
is revealed in the Scriptures, concerning 


the inviſible things of God; and theſe cor- 


reſpondences are traced under the guid- 


ance of the Written Word; theſe two 
great books (Creation and Revelation) F 


* to en each other. 


In the natural nnd ſpivitual nocd we are 
led, as to the origin of all, to the ſame al- 
2x mighty Gopand FATHER having all perfec- 


tions in and of himſelf: who, being eſſen - 


tially Love, diffuſes light and life; in the 
: diſpenſations of Nature by the Sun and 


other agents, in the diſpenſations of Grace 


by his only-begotten Son, his Spirit, and | 
Miniſters. In both he is the ſame bene- 
volent Author of good, to all that are dif- 
ſed to receive his gifts; while the evil 
qualities of others are by them increaſed. | 
And, by a wiſely eſtabliſhed order of 
cauſes and effects, every thing is regulated 


in both, according to the Lt UN 


provement or FREE 
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In, nature the Sun is the great ſouree of 
light. But this. light may be. ſhut out by 
Toe. 1 mt rather than light. 
Some may be better pleaſed with ide. 
ing. lamps of their own invention, and of- 
fended with the great Luminary becauſe its 
brightneſs 3 what hae wiſh to Es 
concealed. _ 


So when Jeſus Chril, the Sun of Ri gh- 
teouſneſs, roſe: upon a benighted- Sold. 
he became the Light the world; the true 
Light which Keitel every man that cometh in- 
ta te world. But ſome were offended with 
this Light, rejected bim in perſon, and 
ſcorned the word of his ſervants: but oa 
many as received him, to them gave he power 
(the great bleſſing) to become 42 fons of. God. 


The Sun enlightens the Earth in various 
ways and degrees: by direct illumination, 
by light ſoftened and refratted by che at- 
moſphere, by light refleſted from the 
Moon and planets; and perhaps light of 


5 every 20 (except the light from the 


) comes originally from this great 


fixed ſt 
hough vanioully: modified. 


ſource, t 


The Sun of Righteouſneſs. thines- on all; 0 


but all are not 8 . Some 
+ | obſcure 


Bia 


4 -_ 


this Light by the clouds: of finful luſts and 
pleaſures. - Some love darkneſs. rather 
than light. Some obſcure it by contri- 
vances of their on; preferring the glim- 
merings of their. own imagination to the 
words of truth, though plain and certain. 


II. As the Sun is the ſource of lig, 
ſo is he of heat, and by this, the preſerver 
of life. „„ 0 
It is the property of THE LIVIN e Gop, 
alone to give life, either immediately or 
by dependent beings capable of knowing 
and doing his will: but the preſervation of 
natural life ſeems to be chiefly by the in- 
ſtrumentality of the Sun; hen it is alrea» 
dy kindled in any individual (either origi- 
nally or, by, natural generation) by, the 
lame Lower thnk lightened up, the Sun it- 
eee, 


the fountain and preſerver of ſpiritual life. 
In Him was life, and the liſe was the. 167% 
men. For as the Father hath life in limſelſa 
ſo hath he given to the Son to have l%e in 
 himfelf. And as he quickeneth them t 
are dead in treſpaſſes and fins, ſo as to be. 
ſaid to liue in them ; ſo when they are laid. 


N in the grave, as the Father raiſeth, 1 471 | 
. as aa | geag 
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a dead and quickeneth "them, even 1. [ 0 'Son * 
| quickeneth whom he will, Berkel 


* 


III. The light and TAY of 1 Sun is , 
communicated by meansof his all- -pervading 
rays, that great efflux. impelling and pene- 
trating all; guiding the whole and "rr 
ening üs * 7 5 5 


So Jeſus, hed to the dern which he 
kad with the Father before the world was, and 
having received gifts. for men, ſendeth 
forth his Holy Spirit, e life and 
light i in his people. 5 


7 T7 Sun himſelf j is at a great diſtance 
from us, but his rays give light to the eye, 
and warmth to every part, by impulſe and 
penetration. So when the Saviour of the 8 
world withdrew his bodily preſence, he 
ſent forth his Spirit to lead his people into 
all truth, neceſſary to be known; to be 
their comforter ſo effeually, that by the 
teaching, guidance and quickening power 
of the Spirit, He is conſidered as being . 
with them himſelf. 7 will nat leave you 
conſe ortleſs, I will come to vou. And this he | 
by ſending the Spirit; who is (in a 
manner inconceivable by us) ſo far one 
with the Father and Son, that where he is 
weben the Father and the Son are * : 
al 0, 


EL. 185 7 


alſo. John. 14. 23. ; IT a man love me the 


will keep my words : and my Father will love 


him and we will come unto tum, and make our 
abode with him. RE g 


* 
: * 5 ; 
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IV. The Sun by his efflux beaches this 
whole ſyſtem and every part of it, but not 
with the ſame effect. On ſome a greater 


meaſure of effulgence is poured, on others 
leſs. The light and heat are uſually pro- 


portioned to each other, but the effect is 


varied by circumſtances. The ſame efftux 


that ſoftens ſome bodies, makes others 
more hard. Some parts are made fruitful 
in valuable productions; in other parts it 
ſublimates the venomous {ref in 8 5 


5 bles and 9 animals. 


Like to this are the effeQs of Rs it light 


nl life derived from the Word of God, 
and made effectual by the operations of his 


Spirit. The direct tendeney of this is to 
produce ſpiritual life in the foul, by re- 


ceiving the truth both in the light and love 


of it. And this ſpiritual life is the ſeed of 


that which is eternal: TAis 7s 51 eternal, to 
know Thee the only true God, and Feſus Chriſt 


whom thou haſt. ſent. But this IF _— 


r (ome vor not receive. 
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Some perſons ſeem furniſhed with a 1 


ge of li 888 producing knowledge ; but the 


light is obſcured by ſinful paſſions and vici- 
ous courſes, and then it is corrupted to the 
Anomiedge which puffeth up. On the con- 
trary in ſome there is a zeal hut not according 


| of, pride and ſelf:will, are carried into aQts 
1 i Felon . them that differ from 


em; and whale they perſecute, think they 


4% God ſervice. 1 . e cometh not 


aboue, But is ear 


ikeir knowledge (in itfelf a VAT gift) 


is perverted to be the inſtrument of evil : 
the Goſpel itſelf thus perverted, inſtead of 


a ſavor of life unto. kfe. may fronwually 


17 80 a ſa auor of death unto death. | 


"IC: The Earth (aud other ances) re- 


_ cejving the ſolar efflux (ſo as to be en- 
1 tened, 
2 quickened) has been deſcribed as return- 
jog an efflux of its own, _ By his return, 
and receiving continually freſh communi- 


CLations, life and uſefulneſs are ſuppoſed to 
be preſerved; and a communication kept 


up between different bodies, mutually af- 
"wy each other; between the Earth 


and | 


10 knowledge. Theſe, inſtead of loving the 
Lord with all their heart, and their peigh- 
bour as themſelves, giving way to a fpirit 


ful, faal, deviliſh, 


y ſuch 8 eee Fees | 


guided, and their inhabitants 


name of y 


k 9 J 

| with the Sun itlelf. A communion 11 
milar to this is geſcribed i in God's Word 
as exiſting between Chriſt our bead. and 
the living members of his body. Becauſe 
He vile epochs Fits: 
| totincis ſhould all-full ay dwell; and out 
_ of this fulneſs believers: reggive. And what 
they receive in ſpiritual life and light, they 
return in-afts of love and gratitude totheir 
 greatBenefator, and in mutual v 1 
of kind offices towards each other, - 11 


_— 
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1 Theſe weithe Ade and 2 of "al 

left of een which deſerves the 
By theſe the flame of 
divine love SID their hearts is nous 

riſked, -while they, return the gifts of God. 
ina and ꝓraiſe z and are united to 
each other by encreafing-. bands” of bro- 
therly, love. By thus. letting, their light 
Hine before wen ad an humble, holy, uſeful 
liſe, they 1 00 ' their Father hien is in 
5 1 and e one another. 14 r 


VI. I bey ca n che ling 
e of glory by this improvement in the 
kingdom of ONES for grace is the {eediof 
glory and preparation for it. They only 
who are — meet to be parjakers of the in- 
heritance of the ſaints in light, have a part : 


9 6 o⁰ 3 


18 1 


of that inheritance. This being an univer- 
fal rule of the divine economy both in 
nature and grace, the natural and 
ſpiritual world; that every Being ſhall 


occupy that place and ſtation for which he 


is prepared. And here is a glorious diſ- 
play of the wiſdom, and N as r as 
of the del of Cod. | 
Tn the various Nude dates and ant- 
mals (all invigorated by the ſame ſolar e 


flux) there is a viſible proportion and fait» 


ableneſs between that which is, and that 


which riſes from and ſucceeds it, atleaſt 
in general and to a certain degree, The 


ſeeds of the night - ſnade produce night - 


. made, and from gh ſhoots of the beaibely 
ariſes hemlock. The fern and moſs, com- 


paratively uſeleſs or barely ornamental in 


clothing the barren parts of creation, pro- | 


duce the fame unprofitable vegetables. 
While the fig-tree, the olive, and the vine, 
corn, graſs, and other uſeful plants, each 


produce their own kind: and from plants 
improved by cultivation. is generally ex- 

_ peRted an improved produce by ſeeds or 

young ſhoots. It is the ſame in the ani- 

mal world: like produces like. So is the 


reſurrection of the dead. God Civeth to oat” 


3 5 f 1 1 2 
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. He that, caſting down. every high img- 
1 that would; diſpute. againſt | the 
Word of God as: fooliſhneſs, receiving 
with humility and meckneſs the engrafted 
word finds it powerful to ſave his foul, 

He ſees in the Goſpel a wiſdom and bene- 
volence only, of ert and where 95 85 
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iy the Tame ſpirit 1 E le Zn con- 
br of. e demerits and hel pleſſneſs, 
he is willing to ſubmit to God's . eee 
inſtead of — about to eſtabliſi his own 
righteouſneſs. He ſeeks forgiveneſs of fins 
as a free gift: knowing that by grace only 
men are ſaved. through. faith, not of works leſt 
any man :/hould boaſt... And he that thus 
humbleth tumfelf hall be ee, by Par- 
fad and peace, grace ad gl * 


nn is there a fri 4 0 
1 between the graces of the Spirit in 
the beart of the godly 3 here, and their hap- 


on pineſs 


2 1 90 IJ” 


pinels i in life eternal. Tie greg of theſe ö 
graces ig charity, or love to God and man: 
And charity never faileth. When faith is loſt 
in vifion, d hope aſcertaĩned by fruition, 
ne the love of God ſhed abroad in the heart 
by the Holy Ghoſt given unto us, becomes the 
blifs 61 1 Heaven: while a ſpirit of univerſal 
benevolence, meekneſs and patience, con- 
tent and thankfulneſs, tune the ſoul to join 
in the ſong of them, ho aſcribe "ſalvation. 
© o God, und to the e e er ork 


On the other Manchen beg evajl 
8 in the heart now, are Feld ade T 
Future miſery. * "Where prepara and pride, 
anger and worldly-mindedneſs rule in mam, 
miſery is already begun; and nothing is 
Vanted to: 1 miſery, but conti 
 mvance and 5 4th l thete may” BY 
expefted, whe e day oF ration f JC 
| ed and the door ſhur. a 


"With reſet to Kalte hates, 605 
Hiak live in them are declared tb be dead 
while "they Iroe ; bags after natural death, this 
Ipiritual death will remain of cbufſe; be. 
cſs then the night is c me Wien wie tna 
can work. The ſenſualiſt, de 1 of all 
the j joys for which he bad a tell, By = 
the nel body, muſt find a rene 5 
F id and end .of — white . e 
5 LS „ 


trifler, whoſe life was ſpent in mere amuſe- 
ment, ere neglected to ſow in due ſea- 
ſon, of courſe will want while others reap 


reap. He that in this life ſoweth to the fleſh, 
ſhall of the fleſh reap corruption, and he that 
Joweth to the Spirit, fall of the Spirit reap 
life everlaſting. Nor does every one reap 
what he hath fown in kind only, but in 
meaſure alſo. He that joweth ſparingly ſhall 
reap ſparingiy,” and he that-foweth plenteouſſy 
ſhall reap alſo plenteouſly. As every veſſel 
in glory will be filled, they of courſe will 
receive molt plenteouſly, whoſe capacities 
are moſt enlarged, by that holineſs without 
which no man ſhall ſee God; and who by 
abounding in holy diſpoſitions, which 


5 For what a man ſoweth that hall he alſo Y 


lead to actions of holineſs, are moſt fruits 


ful and abundant in the work of the Lord. 
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